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DISSERTATION ABSTRACT Background Early adolescence (ages 10-14) is a time of rapid and interconnected physical, cognitive and social changes that has special salience for sexual development. While the attitudes and behaviors adopted during these formative years carry lifelong sexual and reproductive health and rights (SRHR) consequences, little is known about gender attitudes and sexual experiences among very young adolescents (VYA).   Methods A mixed-methods systematic review was conducted to synthesize the global peer-reviewed evidence on factors that influence gender attitudes in early adolescence globally. Thematic analysis was used to synthesize findings organized by the ecological framework. A cross-sectional study was conducted to describe the prevalence and patterns in romantic and sexual activities among a representative sample of 11-14-year-olds (in this dissertation I use this age group and VYA interchangeably) in the Korogocho informal (slum) settlement of Nairobi, Kenya (n=365). Latent class analysis (LCA) was used to develop a typology of romantic and sexual experiences. Latent class regression models were conducted to describe the characteristics of the identified subgroups, and subsequently to examine the association between gender attitudes and permissivness towards early heterosexual relationships with romantic and sexual experiences.  Results  The systematic review included 82 studies from 29 countries. Findings from these studies indicated that stereotypical or unequal gender attitudes are common in early adolescence, but vary by sociodemographic factors (e.g. sex, race/ethnicity, social class). Family 
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members and peers are central influences on VYA construction of gender attitudes, with differential pressures on boys and girls. Less is known about the role of community factors including media and school. Using LCA, the quantitative study identified three distinct sub-groups of romantic and sexual experiences: Involved (12%, high probability of being aware of sex and to have engaged in romantic and sexual activities); Observant (48%, high awareness but little own experience); and Naïve (40%, little awareness or personal experience). Involved VYA were more likely to be older, have started puberty, to be orphans, and to live in households of greater relative wealth. While endorsement of stereotypical norms related to male and female sexuality was relatively high, such attitudes were not associated with behaviors; rather, permissive attitudes towards early relationships were a more powerful correlate of VYA romantic and sexual experiences.  Conclusions This dissertation shows that endorsement of stereotypical gender norms including a sexual double standard is common in early adolescence both globally and in Nairobi slums.  However, it appears that for most VYA in the study context, such attitudes have not (yet) translated into sexual behaviors; early adolescence thus represents a window of opportunity to promote healthy sexual trajectories. The dissertation provides three key contributions: 1) synthesis of the evidence on key influences on VYA gender attitudes; 2) the development of a typology to measure VYA romantic and sexual experiences; and 3) analysis of gender attitudes as a potential driver of such experiences. These findings can be used to design and evaluate early prevention approaches aiming to transform harmful gender norms and to provide VYA with the SRHR support and information that they need to negotiate the timing and circumstances of romantic and sexual relationships.  
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      Chapter 1 : Introduction     
 2 
Focusing attention on young adolescents is a smart investment, as this is the period where lifelong health behaviors are formed, when pathways of opportunity or risk emerge, and when the future life course begins to take shape (…) Gathering evidence about the timing, nature, and consequences of the key transitions that young adolescents undergo is critical for the development of appropriate policies and programs for this population. Investing when it counts, Population Council 2016 [1] Inequitable gender norms hurt both boys and girls, but the burden is particularly high for girls, effectively limiting the ability of half of the population to fully realize their potential. More than half of 10-year-old girls today live in countries that can be considered to be very unequal in terms of gender. Addressing these inequalities will require a better understanding of who these children are, their vulnerabilities and the challenges they will face as they transition through adolescence into adulthood.  State of world population report, UNFPA 2016 [2]  As reflected in the above quotes, the strategic value of investing in very young adolescents (VYA) is increasingly recognized by global actors in the field of sexual and reproductive health and rights (SRHR). Because of the dramatic physical, social and emotional changes that occur, the ages 10-14 are a pivotal time of human development, and the attitudes and behaviors adopted during these formative years carry lifelong SRHR consequences [3,4]. In particular, it is time when personal attitudes or views towards gender norms (from hereon referred to as gender attitudes) which can undermine as well as promote sexual health and wellbeing become solidified [1,5]. Yet, little is known about gender attitudes during this period of life, and about the extent to which such perceptions shape emerging romantic and sexual behaviors.  By age 15, outcomes related to unsafe sexual behaviors are a leading cause of mortality and morbidity among adolescents globally, particularly in sub-Saharan Africa. Because of this, over the past decades, countries in sub-Saharan Africa have increasingly 
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invested resources in adolescent SRHR programs and services; however, the beneficiaries of such strategies tend to be those aged 15 and beyond, while younger adolescents are often ignored [6]. Many VYA therefore transition into puberty without adequate knowledge and skills about body changes, fertility, sexuality and relationship negotiation [4]. In order to design program content tailored for the SRHR needs of VYA, it is essential to understand rates and patterns of sexual activities [7]. However, to date most research has dichotomized adolescent “sexual experience” based on whether sexual intercourse ever occurred, thereby failing to take into account the wide range of romantic and sexual feelings and activities that all are part of sexual development and which together drive SRHR outcomes [8-11].  In this dissertation I explore factors that influence VYA gender attitudes globally, and further investigate gender attitudes related to sexuality and early (hetero)sexual relationships among VYA in Nairobi, Kenya – a setting where gender inequalities remain pervasive. In addition, I seek to develop a typology of early adolescent romantic and sexual experiences and further investigate the association between such experiences with gender and sexual relationship attitudes. In Kenya, the likelihood of adverse SRHR outcomes is especially high in slums; one example being that adolescents in Nairobi slums initiate sexual relations on average three years earlier than peers in non-slum areas [12,13]. This dissertation may thus help education and public health programs better target services and interventions based on a more nuanced understanding of the sexual experiences and needs of VYA in urban slums.  
 4 
BACKGROUND Early adolescence: a time of transitions There are currently more adolescents aged 10-19 years in the world than ever before, over 1.2 billion, of whom nearly nine in ten live in low and middle-income countries (LMICS). VYA account for about half of the world’s population of adolescents, and their sheer size relative to the general population is especially large in sub-Saharan Africa [1]. The early adolescent years involve a series of interconnected pubertal, brain, cognitive, social and sexual developmental changes; each of which affects sexual behaviors and health [1,3]. First, puberty triggers a range of physical changes such as a rapid growth spurt, development of secondary sex characteristics, change in body composition, and increased sexual drive [14]. Data indicate that the age of puberty (which generally occurs between 12 and 16 years) has declined globally over the last 30 years, thereby widening the period during which VYA (especially girls) are exposed to sexual risks [1]. Secondly, because neuro-maturation continues well into early adulthood, capacities related to impulse control, decision-making and abstract reasoning are less developed in younger than older adolescents [15] and thus they may be less prepared for sexual decisions [16]. Third, VYA become increasingly aware of their own femininity and masculinity and concurrently face increased pressures to confirm to socially constructed gender norms [4,17]. With puberty, boys in many sub-Saharan African contexts are given increased social freedom to move outside the home, thereby increasing both their opportunities to socialize but also their exposure to community risk factors such as violence and substance use, as well as expectations to work and contribute to the family economy. In contrast, girls’ social mobility often decreases due to adult concerns about their sexual 
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vulnerability, and at the same time they are expected to take on more household duties. In some contexts, girls may also be considered ready for marriage, sexual relations and parenthood [4].  Adolescent sexual development Adolescent sexual development is a complex process that begins long before the initiation of any sexual activities. While its definitions vary, the National Commission on 
Adolescent Health defines sexual health as “encompassing both sexual development and 
reproductive health” including the “ability to develop and maintain meaningful 
interpersonal relationships; appreciate one’s own body; interact with both genders in 
respectful ways; and express affection, love and intimacy in ways consistent with one’s 
own values” [18]. During early adolescence both boys and girls may start to develop interest and curiosity in the opposite (or same) sex and associated romantic activities such 
as having “crushes”, flirting or dating. When they occur, romantic experiences are usually brief, non-exclusive and occur in groups [19]. Concurrent with puberty, VYA may also being to experience sexual desires, fantasies, and attractions [19]. For some this can involve the exploration of different types of sexual activities, both autoerotic (e.g. masturbation) and partnered [20]. Partnered sexual behaviors, the focus of this dissertation, can include penetrative activities (vaginal, oral or anal sex) but also non-coital behaviors such as spending time together alone with a boy/girlfriend, holding hands, kissing, hugging/cuddling, touching on top of or under clothes [19-21], and 
“sexting” (exchanging sexually explicit messages/pictures using phones or media) [22].  
 6 
Measuring adolescent sexual experiences: beyond vaginal sex Given the complex nature of adolescent sexual relations, the common dichotomization of adolescents as sexually “experienced” versus not is problematic for several reasons. First, restricting sex to penile-vaginal intercourse tells us little about the full spectrum of sexual expectations and practices which all are part of sexual health and development [8-10,23]. Secondly, many studies assume that sexually experienced adolescents are sexually active while in fact they may only have had vaginal sex once [24]. Surveys also face challenges 
in terms of what “counts” as sex among VYA; for example, “playing sex” with peers may not be considered as real sex but rather as a causal game without personal consequences [25]. Third, while studies indicate a gradual progression from less to more intimate sexual activities across different cultural settings [11,23,25], this is not always the case as for some adolescents intercourse may not be preceded by less intimate activities [25]. As will be further discussed in Manuscript II (Chapter 4), studies conducted primarily in North America and the UK have begun to demonstrate the relevance of distinguishing typologies or sub-groups of adolescents based on patterns of sexual behaviors, and such approaches have become increasingly refined with the use of cluster-based analytics such as Latent Class Analysis (LCA). For example, a US-based study used LCA to classify 12 -year-olds girls into three distinct groups: those with no (48%), mild (46%, spending time along, holding hands, hugging, kissing) and moderate (6%, laying down together, touching on/under clothes, oral sex) sexual experiences [26].  Early sexual initiation as a public health concern From public health perspective it is important to note that sexual initiation in early adolescence is not risky per se; rather, it is the potential consequences and circumstances 
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associated with early sexual debut that are risky. First, early sexual debut, especially when forced or coerced, increases the risk of exposure to HIV and other sexually transmitted infections (STIS) [1,27,28]. According to a recent UNICEF report, 10-19 -year-olds is the only age group where the HIV prevalence has increased (from 1.4 to 1.8 million between 2005-2015). Over 80% of 15-19 -year-olds living with HIV reside in sub-Saharan Africa, which is also where two in three new infections occur [29]. The prevalence of herpes simplex (HSV-2), one of the most common STIs globally, is also highest among adolescents in sub-Saharan Africa [30] and young age is a risk factor for Chlamydia [27]. The burden of human papillomavirus, a precursor of cervical cancer, is also high [31]; VYA are a key prevention group given the WHO’s recommendation to vaccinate girls aged 9-13 [32].   Early sexual activity also increases the risk of maternal mortality and morbidity due to complications during pregnancy, childbirth and unsafe abortions [33]. VYA girls account for almost one in three births (2 million) of the 7.3 million births occurring to girls under the age of 18 in LMICS [33,34] and have substantially higher risk of eclampsia, placental tears and abnormalities and post-partum hemorrhage compared to older peers [33]. The risk of adverse outcomes is especially high if girls become pregnant while their pelvis and birth canals are still growing, generally up to two years after menarche [33,34]. Most pregnancies and births to VYA in sub-Saharan Africa occur within the context of marriage and about one in ten girls marry before their 15th birthday [35]. Early marriage and pregnancy may also constrain girls’ abilities to complete school, thereby jeopardizing their future economic and social protective opportunities [33]. 
 8 
Furthermore, VYA boys and girls may have limited power in intimate relationships including sexual encounters, particularly in relation to older partners [16]. Indeed, the younger the age at first sex, the more likely it is to be forced [31]. Sexual coercion constitutes a global pandemic among adolescent girls [36] and can occur both through physical and psychological violence including economic or social threats [37]. Rates are especially high in Eastern and Southern Africa where an estimated 21% (10%–34%) of sexually experienced adolescent girls aged 15-19 years report forced sexual debut1 [36]. Although girls disproportionally experience coerced first sex, boys may also be victims and not just perpetrators: in a nationally representative study involving 12-19 -year-old boys in Malawi, Ghana, Uganda and Burkina Faso, between 4-12% reported coerced sexual initiation [38]. Coerced sexual initiation has been assoiated with non-use of condoms and other contraceptives and found to increase the risk of HIV/STIS as well as unintended pregnancies [36]. In addition, intimate partner violence, which can include sexual coercion and affects about one in three ever-partnered women globally, is linked with depression and poor reproductive health outcomes (e.g. low birth weight) [39].  Gender, gender norms and sexual behaviors Sexual behaviors and SRHR outcomes are intrinsically linked to gender [40,41]. From a biological perspective, females are exposed to a greater degree of physical risks and complications related to pregnancy, childbirth and unsafe abortions, than are males [33]. Additionally, females are more likely than men to be infected by HIV/STIS during unprotected sexual intercourse due to anatomical reasons (the delicate mucous membrane                                                  1 Based on meta-anlaysis of DHS data across 17 countries, which measured forced sexual debut through the 
question ”the first time you had sexual intercourse, would you say that you had i because you wanted to, or because you were forced to have it against your will?” [36]. 
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that covers the vagina is more susceptible to viruses and bacteria than the relatively thick skin of the penis) [42]. These biological differences interact with the social domain of gender to impact adolescent SRHR outcomes for both boys and girls. While perceptions 
of the “ideal” man and woman vary, in most societies a set of stereotypical gender norms exists. Connell describes one dominant hegemonic masculinity ideal, characterized by stereotypical masculine men’s power over women as well as more marginalized masculine identities (e.g. men who act feminine) [43]. Evidence indicates that young men who adhere to such norms are more likely to engage in early and risky sexual behaviors including unsafe sex and concurrent partnerships [44,45] and to use violence in intimate relationships [41,46]. Hegemonic masculinity has been contrasted to emphasized or acquiescent femininity ideals, centered on women’s compliance with gender inequality and their subordination to men [47]. Young women who ascribe to a more acquiescent version of femininity have been found to experience lower control in sexual relations [41], earlier sexual initiation [48], greater partner sexual concurrency [49], greater risk of HIV and more intimate partner violence [50]. However, not all stereotypical gender norms are harmful; it is the rigidity of norms that constantly expects boys and girls to abide by gendered rules that is problematic. In addition, gender norms are relational in that both men and women contribute to the construction of harmful stereotypes [47].  In this dissertation I focus on personal attitudes towards gender norms; that is, the extent to which individual VYA endorse socially constructed gender norms. An elaborated definition of key termionologies is provided in Manuscript I (Chapter 3).  
 10 
STUDY SETTING Located at the Equator in Eastern Africa, Kenya borders the Indian Ocean, Somalia, South Sudan, Tanzania, Uganda and Ethiopia. While English and Swahili are the official languages, Kenya is home to 42 ethnic groups (the largest being Kikuyu, Luhya, Luo, Kalenijn, Kamba, Kisii and Meru), each with their own language and traditions [51]. Many different religions are practiced, the most common being Christian-Protestant (45%), Roman Catholic (33%), Islam (10%) and indigenous religions (10%) [51]. 
Kenya’s population is growing rapidly; it has more than quadrupled from 10 million in 1967 to 46 million in 2015 [52] and is expected to reach 77 million by 2050 [53]. The population is characterized by a large youth bulge with about 20% aged 10-19 years; VYA account for about 13% of the population [53]. While about half of VYA live with both biological parents, a large proportion live with one or neither parent; approximately 15% are orphans. Most (96%) of 10-14 -year-olds are enrolled in primary school although school attendance rates decline substantially after age 15 [54].  
Kenya’s Human Development Index2 was 0.55 in 2014, which is classifies as low development [55]. Nevertheless, Kenyan adolescents are growing up in a country and region undergoing rapid socioeconomic, health and environmental changes that are the result of urbanization, increased school enrollment and availability of jobs, delayed age of first marriage and childbearing, increased use in modern contraceptives and decreased fertility rates [54,56,57]. The country has made substantial progress toward meeting the global goals related to maternal, reproductive and child health. While the maternal                                                  2 The Human Development Index, published by UNDP, is a summary measure that reflects average achievement in key dimensions of human development, including: life expectancy at birth; mean years of schooling for adults aged 25 years and expected years of education for children entering school; and gross national income per capita (http://hdr.undp.org/en/content/human-development-index-hdi).  
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mortality ratio remains high at 362 maternal deaths per 100,000 live births, the infant mortality rate declined from 49 to 39 per 1,000 births between 2009 and 2014; the under-five mortality rate declined from 74 to 52 per 1,000 live births; and the total fertility rate declined from 8.1 in 1978 to 3.9 births per woman in 2014. About half of unmarried sexually active 15-19 -year-olds are using modern contraceptives, with the most common methods being male condoms (27%), injectables (14%) and implants (6%). One in four report an unmet need for family planning [54]. Abortion remains illegal, but can be permitted if a woman’s health or life is in danger; a nationally representative survey estimated the abortion rate to 48 per 1,000 women [58]. Challenges also remain with regards to the HIV/AIDS epidemic in Kenya, with 1.5 million people (6%) living with HIV [59]. Young people are substantially affected as Kenya is one of six nations that account for half of the world’ HIV-infected adolescents, and approximately 1.1 children have been orphaned by AIDS [29]. Loss of people of working age due to the HIV epidemic has severe economic implications as it affects households, agriculture, and industry production [59]. As is the case throughout sub-Saharan Africa, young women carry the largest burden in terms of both HIV prevalance and incidence [29].  Growing up in slums: a threat to healthy adolescent development Urban poor adolescents and particularly those residing in slums3 constitute a vulnerable and fast growing population worldwide [62]. It is estimated that 60% of the world’s population will live in cities by 2030, and of these two in three will be under age 18. The sub-Saharan African region has the fastest growing urban population in the world, at an                                                  3 While concerns have been raised about the pejorative nature of the term “slum”, it is the terminology used by the UN [60]. The UN-Habitat defines a slum as a “group of individuals that live under the same roof that lacks one ore more of the following conditions; access to improved water, access to improved sanitation, 
sufficient living space, durability of housing and secure tenure” [61]. 
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annual rate of 4% [63]. The massive urban growth in cities like Nairobi has been accompanied by the proliferation of sprawling slum areas, characterized by widespread unemployment, violence, limited access to basic facilities (water, sanitation), health care, and education services [60,64]. About half (56%) of the urban population in sub-Saharan Africa lives in slums, and this proportion is expected to grow to 70% by 2050 [65].  Growing up in slums is a threat to healthy adolescent development including SRHR [62,64,66]. Indeed, the densely packed environments of slums with poor sanitation and social insecurity result in unique neighborhood effects that make slum residents particularly vulnerable to poor health outcomes [60]. Compared to those in non-slum urban areas, adolescents growing up in slums have higher risk of early sexual debut, unintended pregnancy, early childbearing, STIs and HIV as well as maternal mortality and morbidity [12,64]. Unique attributes that may facilitate early sexual relations in slums include crowded housing with limited privacy, whereby shared sleeping spaces 
expose children to parents’ sexual activity [13]. Such space constraints may also force adolescents to move out of the home at early ages, thereby restricting parents or 
guardians’ ability to monitor risky behaviors [12]. Young people growing up slums may also have greater opportunities to socialize with peers of the opposite sex, increasing the likelihood of intimate relations [67]. However, the social and physical neighborhood effects of slums are not only risk factors but also offer opportunities for the implementation of interventions, for example through the ability to reach a large number of people at relatively low costs [66].  
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Gender roles and norms in Kenya In 2015 Kenya ranked number 48 out of 145 countries on the Global Gender Gap Index4, a substantial advancement from 78th in 2013 [68]. Despite the improvement gender inequalities persist and gender norms are largely patriarchal. While the gender gap in education has narrowed during primary school, the proportion of adults with any secondary school is lower females than males (25% vs. 31%). Women also have less labor market participation  (62% vs. 72%), and hold fewer parliamentary seats and government positions than men [55]. Men head about 60% of households and polygyny is common in rural areas such as the North Eastern province (but relatively uncommon in Nairobi where <5% report multiple wives) [54]. Social and cultural systems dictate that women have little control in sexual relations [69]. Pre- and extramarital relations are tolerated and even expected of men, whereas women are expected to be virgins at marriage and remain monogamous thereafter. Dowries, or bride price payments, are 
common and further reflect the idea that a woman is a man’s property [70]. According to the 2014 Kenyan DHS (KDHS), about one in four Kenyan men and women justify wife beating under certain circumstances. Gender-based violence remains common with high proportions of women reporting lifetime physical (44%) and sexual violence (14%), and 12% reporting forced sexual initiation [54].  (Early) adolescent romantic and sexual relations in Kenya In Kenya, significant shifts have occurred with adolescent relationships, particularly in urban areas, toward more “Western” stereotypes of romantic or “dating” relationships,                                                  4 The Global Gender Gap Index is designed to measure gender-based gaps in access (rather than actual access) to resources and opportunities within countries, including outcomes indicators related to health and survival, educational attainment, economic participation and opportunity, and policital empowerment (http://www3.weforum.org/docs/GGGR2015/cover.pdf).  
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non-marital sex with the opposite sex, and the self-selection (rather than kin-selection) of spouses [67]. According to the 2014 KDHS, 12% of adolescent girls and less than 1% of boys aged 15-19 are currently married. Nonetheless, 21% of young men and 12% of young women aged 15-24 years report sexual debut before age 15; and 37% of 15-19 -year-olds report having had sexual intercourse [54]. Young men are more likely than women to report an early debut across most age groups, and have a slightly lower median age at first intercourse (17.4 years for men vs. 18.0 years for women). Sexually experienced adolescent boys aged 15-19 years also have a higher mean number of lifetime sexual partners than women (4.4 vs. 1.8) and are more likely to report two or more sexual partners in the past 12 months [54].  While few studies have included VYA, one notable exception is the longitudinal Transitions into Adulthood (TTA) undertaken with 12-19 -year-olds in Nairobi slums, in which 3% of both boys and girls aged 12-14 years reported ever having had sexual intercourse [71]. Similarly, the 2015 Adolescent Girls Initiative baseline study estimated a prevalence of sexual intercourse of 2% among girls aged 11-14 years in the Kibera slum of Nairobi [72]. Less data is available for non-coital activities. In the only identified Kenyan study, about one in ten adolescents with mean age 14 who had not had intercourse reported lifetime non-coital sex [12]. Most VYA in Nairobi slums appear to initiate intercourse together with non-cohabiting partner although girls are more likely to debut together with a co-habiting partner (typically within marriage) [71,73]. For boys, this partner is typically a same-aged or younger girl while for girls it is an older man [73]. VYA appear to be less likely than older peers to use contraceptives at first intercourse: only 5% of boys and 15% of girls aged 12-14 reported doing so compared to 33% of 15-
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19 -year-olds in the TTA study [71]. Most of the very few VYA who had intercourse 
reported that they were “very willing” their first time; however, girls were twice as likely than boys to report unwanted initiation (9% vs. 4%) [71,73].  Given that premarital sex is becoming increasingly common, attitudes towards premarital sex (which have historically been conservative although varying by ethnic groups and region) may be changing towards more permissive among young people [67]. However, the TTA study found that a majority (>90%) of 12-14 -year-olds reported that young women as well as young men should remain virgins until marriage. In addition, relatively low proportions (30% males, 29% females) perceived sex to be something that 
“just happens” [71]. These data are supported by the qualitative findings from the Global Early Adolescent Study (GEAS), where VYA across different cultural settings expressed low permissiveness towards early romantic and sexual relations. In particular, VYA in Nairobi underscored negative consequences for girls who engage in intimate relationships with boys, including risk of pregnancy, physical abuse, and school dropout [74]. THEORY AND CONCEPTUAL FRAMEWORK This dissertation draws on a number of theories that are relevant for understanding patterns of adolescent romantic and sexual activities, and the role of gender in shaping such relationships. While not explicitly described in the three manuscripts, I apply a social constructionist perspective to romantic love, sexuality and gender in that I view these to be dynamic and socially constructed rather than permanent or biologically determined human experiences. Social constructionism is not a theory per se, but a conceptual paradigm that recognizes that knowledge is intrinsically connected to the 
researcher’s own role in understanding and highlighting research findings [75]. This 
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dissertation is thus a result of the interpretations that I have made in collaboration with my advisor and co-authors throughout the research process.  Sexual script theory Developed by Gagnon and Simon in the 1970s, scripting theory has been widely used to guide past research on sexuality and sexual behaviors [76]. The premise of the script perspective is that all human behaviors, including those sexual, are socially scripted, much like a performance in a play. Implicit in this assumption is that behaviors become 
“sexual” when defined as such by a society or group, or from individual’s own experiences. These scripts instruct individuals how to understand and act in sexual situations, and operate at intrapersonal, interpersonal and cultural levels. Sexual script theory is especially relevant for this dissertation given that adolescence is a central period when such scripts evolve and become increasingly refined along with the onset of puberty and sexual development [76].  Theory of Gender and Power 
The terms “sex” and “gender” are often (and incorrectly) used interchangeably and in a categorical fashion, which fails to capture the full dynamics of gender. While we are assigned a sex (male or female) at birth, this biological sex may not align with how individuals define their gender (e.g., as man, woman or transgender) or their expressions and endorsement of femininities and masculinities [43,77,78]. From birth throughout life, individuals are socialized to conform to cultural norms about the roles, traits, behaviors, values and power associated with masculinities and femininities. However, as Connell [47] notes, individuals are not just passive recipients of gender norms but actively 
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involved with constructing gender through interpersonal relations (families, peers, partners) and via schools, media, laws, policies and other institutions.  
Connell’s Theory of Gender and Power (TGP) is especially useful for understanding how gender shapes sexual behaviors at different levels [43]. The TGP emphasizes three interlinked structures that work together to govern the production of gender inequality across societies; thus, neither can be analyzed without taking into account the other structures [43,47,79]. In relation to VYA, the first structure (sexual division of labor) can be thought of as background characteristics, e.g. unequal opportunities for boys and girls in terms of schooling and work in or outside of the household. The second structure (sexual division of power) assumes that boys traditionally have greater control than girls over when, how and under which conditions sexual activities occur. For VYA, power may be reflected in age-discrepancy and relation to partner, substance use, and history of violence. Sexual division of labor and power interact with a third structure (cathexis), which relates to affective attachments and social norms. Applied to VYA, this structure dictates what is considered appropriate emotional and sexual relations for women, girls, men and boys, i.e. gender norms and attitudes. Theory of Planned behavior 
Azjen’s [80] Theory of Planned Behavior (TPB) is used to understand the role of attitudes and norms in shaping behaviors. According to TPB, behavioral intentions (e.g. expectations to have sex) constitute the strongest predictors of behaviors, and such intentions are in turn shaped by attitudes specific to the behavior in question and by perceived social norms. The more favorable the attitude the stronger is the intention towards performing a behavior, and the likelihood that it actually happens. In addition, 
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perceived behavioral control (ability to perform or resist a specific activity) influences behaviors both directly or indirectly (through intentions). The notion of perceived behavioral control – which may differ from actual control - is rooted in Bandura’s concept of self-efficacy or agency [81]. The central role of self-efficacy in shaping sexual experiences is especially relevant among VYA, who given their age and evolving cognitive capacities may not have full control over their intentions.  Conceptual Framework The conceptual framework (Figure 1.1) for this dissertation integrates key components of the theories noted above as well as past research on factors that influence adolescent sexual behaviors. It is organized in line with Bronfenbrenner’s ecological model, which views individuals as nested within their environment and social contexts [82]. The societal level represents broader structural and social factors, for example laws, policies, economic systems and cultural norms related to appropriate ages and contexts for boys and girls to engage in sexual relationships. The community level includes the influence of media (use and access), school and religious or other types of institutions. The interpersonal level refers to relations with family, peers and partners which in turn influence and interact with the most proximal determinants of gender attitudes and sexual behaviors at the individual level. An ecological system is relevant to my research because it recognizes the complex and reciprocal influences on adolescent gender attitudes and sexual behaviors, and that sexual decisions rarely are made in a vacuum. This is especially pertinent to VYA who because of their developmental stage may be prone to external influences and pressures. While not directly measured beyond individual gender attitudes, the social structures of gender are present at all levels of the framework. 
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Individual gender attitudes are both an outcome and exposure. I first explore ecological-level factors that may influence gender attitudes among young adolescents globally through a systematic review (Aim 1). I then develop a typology of romantic and sexual experience patterns among young adolescents in Nairobi slums (Aim 2), and examine the characteristics of each sub-group. For Aim 3, I use a more specified  framework (Figure 1.2) drawing on the TGP to highlight how gender attitudes may interact with other normative factors (e.g. peer norms) as well as power-related (e.g. violence) and background factors (e.g. age, schooling) to shape romantic and sexual experiences. I also explore the potential mediating role of permissive relationship attitudes. Given the current evidence of low permissiveness towards early premarital relations in Nairobi slums noted earlier, it is reasonable to hypothesize that such perceptions are more proximate determinants of behaviors than gender attitudes. A number of other factors are beyond this dissertation (and are therefore italicized). For example, survey limitations precluded the inclusion of sexual intentions and self-efficacy.  SPECIFIC AIMS AND HYPOTHESIS Aim 1. Explore factors that influence gender attitudes in early adolescence (ages 10-14) by conducting a mixed-methods systematic review.  Aim 2. Describe the prevalence and patterns of romantic and sexual (non-coital and coital) experiences among VYA aged 11-14 years in a Nairobi slum settlement. Sub-Aim 2a. Develop a typology of VYA romantic and sexual experiences using latent class analysis. Sub-Aim 2b. Examine the individual, interpersonal and community-level characteristics of the identified typology groups.  
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Aim 3. Assess different domains of gender and (hetero)sexual relationship attitudes among VYA aged 11-14 years in a Nairobi slum settlement. 
Hypothesis 3.1. Boys will be more likely than girls to endorse stereotypical gender norms that perpetuate a sexual double standard.  Sub-Aim 3a. Examine the association between gender and sexual relationship attitudes with the romantic and sexual experience typology developed in Aim 2a. 
Hypothesis 3.2. Gender attitudes will differ across the typology groups in that attitudes will be more stereotypical among those reporting more romantic and sexual experiences. 
Hypothesis 3.3. The association between stereotypical gender attitudes and romantic and sexual experiences will be mediated by permissive attitudes towards early heterosexual relationships. DISSERTATION OVERVIEW This dissertation consists of three manuscripts, each of which includes an introduction and description of the methods in addition to the results and discussion. Chapter 1 provides an overview of the dissertation background, significance and study setting, theory and conceptual framework, and the specific aims and hypotheses. Chapter 2 describes the methods including data collection and analysis. Chapter 3 contains the first manuscript, entitled Understanding factors that shape gender attitudes in early adolescence globally: A mixed-methods systematic review. Results from a systematic review related to influences on VYA gender attitudes are presented, drawing on a thematic synthesis of the evidence from 82 studies conducted in 29 countries. Chapter 4 presents the second manuscript, entitled ’Inexperienced?’ Exploring patterns of romantic 
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and sexual experiences among urban poor young adolescents in Nairobi, Kenya, which explores the prevalence and patterns of romantic and sexual activities in a sample of 11-14 -year-olds (N=365) in the Korogocho slum. LCA is used to develop an inductive typology of romantic and sexual experiences and describe the characteristics of each sub-group. Chapter 5 contains the third manuscript, entitled Are gender attitudes associated with romantic and sexual experiences in early adolescence? Findings from Nairobi, Kenya. Using the same quantitative dataset, this study examines the extent to which VYA endorse stereotypical gender norms related to sexuality; their permissiveness towards early heterosexual relationships; and the association between gender attitudes with the romantic and sexual experience typology developed in Chapter 4. Finally, Chapter 6 provides an overview of the conclusions drawn in each study, limitations and strength, the public health and research implications, and overall conclusions of the dissertation.  CHAPTER 1 REFERENCES  1. McCarthy K, Brady M, Hallman K. Investing when it counts: Reviewing the evidence and charting a course of research and action for very young adolescents. New York: Population Council. 2016. 2. UNFPA. 10. How our future depends on a girl at this age. State of world population 2016. New York: UNFPA; 2016. 3. Blum RW, Astone NM, Decker MR, Mouli VC. A conceptual framework for early adolescence: A platform for research. Int J Adolesc Med Health. 2014;26: 321-31. 4. Igras SM, Macieira M, Murphy E, Lundgren R. Investing in very young adolescents' sexual and reproductive health. Global public health. 2014: 1-15. 5. Marston C, King E. Factors that shape young people's sexual behaviour: A systematic review. Lancet. 2006;4: 1581-1586. 6. Bruce J, Chong E. The diverse universe of adolescents, and the girls and boys left behind: a note on research, program and policy priotiries. New York, NY: UN Millenium Project; 2006. 
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Figure 1.1 Conceptual framework 
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Figure 1.2 Analytical framework for Aim 3 Background factors Age Biological sex Pubertal development Religiosity Birthplace (migration) Family structure  Household wealth Number of close friends School attendance Media use Power-related factors Violence victimization Violence perpetration Adverse childhood experiences Substance use Partner age Partner relation     
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THE GLOBAL EARLY ADOLESCENT STUDY This dissertation is nested within the Global Early Adolescent Study (GEAS) and consists of a mixed-methods systematic review and a quantitative study. The GEAS is a multi-country study with the overall goal to understand how gender norms inform physical, mental and sexual and reproductive health in early adolescence. The study is led by the Department of Population, Family and Reproductive Health at Johns Hopkins Bloomberg School of Public Health (JHBSPH) in partnership with the WHO and includes 15 sites: Assiut (Egypt), Baltimore (USA), Blantyre (Malawi), Cape Town (South Africa), Cochabamba (Bolivia), Cuenca (Ecuador), Edinburgh (Scotland), Ghent (Belgium), Hanoi (Vietnam), Nairobi (Kenya), Ile-Ife (Nigeria), Kinshasa (DRC), New Delhi (India), Ouagadougou (Burkina Faso) and Shanghai (China). These sites were selected because they are home to urban poor adolescents and represent diverse cultural settings. The GEAS is jointly funded by the WHO, UNFPA, David and Lucile Packard Foundation, Bill and Melinda Gates Foundation, Ford Foundation and Save the Children.  The GEAS has two phases. This dissertation is based on Phase 1, which started with qualitative interviews with 11-13 -year-olds and their parents/guardians (30 in each site) about transitions into adolescence and the formation of gender attitudes, followed by the development of new quantitative instruments to measure VYA gender attitudes, health and ecological-level correlates. These instruments were piloted through a survey with n=120 in each site; Nairobi included a lager sample for purposes of this dissertation. SYSTEMATIC REVIEW In Chapter 3, I report on a mixed-methods systematic review of factors that influence gender attitudes in early adolescence. PubMed, Psychinfo, MEDLINE, Scopus and eight 
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other databases indexing articles in the health, medical, social, educational and psychological sciences were searched from January 1984 to September 2014. Searches were built in three blocks, including: 1) population (e.g. adolescents, child, middle school) AND 2) outcome (e.g. gender attitudes or stereotypes), AND 3) influencing factors (e.g. parent influence, socialization). Included studies had to be peer-reviewed and explore one or more factors that shape or potentially influence personal gender attitudes among VYA aged 10-14 years. I led a team of two other students to review the titles and abstracts of studies in English, and to review the full-text in duplicate for studies that passed this initial screen. Two students assisted with the review of full-texts in Spanish, Portuguese, Japanese and Russian. We extracted data and assessed the quality of studies using standardized templates according to study design. Data were synthesized using a segregated mixed-methods approach. A segregated approach is especially relevant when quantitative and qualitative findings are viewed as complementary; addressing different research questions within the same domain of research (in this case, gender attitudes) but from different aspects. As explained by Sandelowsi [1] (pg. 7):  Quantitative findings indicate that-knowledge (e.g., that being female and being African American led to lower levels of adherence in comparison to being male or being white), while qualitative findings indicate why-knowledge or the gender or race performances or relations that might explain these observations.   For example, while quantitative studies might show variations in gender attitudes across different factors, qualitative studies help us understand why such variations might occur. I thus formulated two different research questions for the synthesis of quantitative (what factors appear to be associated with gender attitudes?) and qualitative (how do young adolescents construct and negotiate gender attitudes?) studies, and subsequently 
 33 
integrated everything for a final synthesis. The synthesis and the methods for assessing the robustness of review findings are described in detail in Manuscript I (Chapter 3).  QUANTITATIVE STUDY Study site The quantitative study took place in Korogocho, one of the most congested slums in Nairobi with a population of around 200,000 people. Korogocho was selected as study setting because of its large urban poor population, representing diverse ethnic and religious communities, and because an established sampling frame exist – the Nairobi Urban Health and Demographic Surveillance System (NUHDSS) [2] - that allows to sample a representative population of VYA. The NUHDSS was established by the implementing partner of the GEAS in Nairobi, the African Population and Health Center (APHRC), and covers a population of 75,000 individuals living in over 25,000 households in two urban slums. In 2013, the NUHDSS had a total estimated population of 31,784 in Korogocho of which 10% were aged 10-14 years. Located about 12 
kilometers from Nairobi’s city center, Korogocho has a total area of 0.52 km2 spanning over seven villages. Each village is inhabited by members of different ethnic groups, the main groups being Kikuyu (34%); Luo (26%); Luhya (18%); Kamba (7%); Garre (6%), Borana (3%) and Somali (3%). While the population is relatively stable and most residents have lived there for many years, the rate of migration in and out of Korogocho is still fairly high. It is one of the most congested Nairobi slums with over 250 dwelling units per hectare. Most houses in are made of mud and timber with roofs of flattened tin cans, typically built in rows with about six units per structure [2]. Like other slums in Nairobi, Korogocho is characterized by high levels of crime, social and physical 
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insecurity, unemployment and overcrowding coupled by limited social services, education, water and sanitation. Causal employment is the main livelihood [2,3].  
Research team Headquartered in Nairobi, the pan-African research organization APHRC has over 15 years of history in adolescent SRH research and extensive experience interviewing younger and older adolescents in slums. APHRC is well suited as a partner because of their access to a representative sampling frame for Korogocho as well as their data collection and methodological capacities. Their established partnerships in Korogocho also allowed us to seek input from and collaborate with community stakeholders during data collection. Our research team consisted of the local PI and field coordinator, a data manager and 20 data collectors as described below. Our work was highly collaborative: we held weekly meetings to discuss the planning and implementation of data collection, and had regular teleconferences with the GEAS coordinating center at JHBSPH.   Sample and sampling Sample size estimation for Latent class analysis (LCA) – the main method for Aims 2 and 3 – is complex as there is no close-ended formula. Previous studies has recommended an N of at least 300-500 to fit models with sufficient power [4]. I evaluated this recommendation by running a series of Monte Carlo Simulations in line with the approach introduced by Dzinak et al [4]. Results from the simulations indicated that it is possible to fit a 3-class latent class model with 80% power using a sample size of n=400 (see Appendix 2.2 for details). Anticipating a non-response rate of at least 20%, a target sample of n=500 was determined and inflated to n=550.  
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Participants were selected using the NUHDSS May 2015 enumeration list to identify adolescents who would be aged 10-14 years between December 1, 2015 and February 29, 2016. A list of 3,042 10-14 years olds residing in the 7 different villages of Korogocho was obtained. This list was first stratified by age and sex, and simple random sampling was used to select equal numbers of adolescents within each stratum for a sample of n=550 (10 groups of n=55, e.g. boys 10-years, girls 10-years, boys 11 years, girls 11 years). However as the fieldwork began, we experienced challenges in interviewing 10-year-olds who had evident difficulties understanding the questions; interviews took about four hours to complete with these youngest participants. We therefore decided to terminate the recruitment of 10-year-olds (n=43 had already been interviewed) although we still interviewed those who had prior parental consent and provided their own assent to participate (n=15). In order to retain the analytical power, we re-drew an additional sample of 80 adolescents. Our final sample list therefore consisted of 630 10-14-year-olds, out of whom we were able to locate and interview 424. For purposes of this dissertation all 10-year-olds were dropped and analyses were restricted to 11-14-year-olds (n=504). Out of these, 67 had moved out of the NUHDSS or the households could not be located (despite repeat attempts to contact these) and 1 adolescent had died, leaving an eligible sample of 436. Of those 16.1% did not provide parental or individual assent (n=31) or were otherwise not available for interview (n=39 travelled up-country for the holidays or were at boarding school). Refusal rates did not vary by age or sex. In total 366 respondents aged 11-14 years whose parents consented and who themselves assented were interviewed for an actual response rate of 84% 
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(366/436). One respondent was dropped from the current analyses because of poor data quality (described below) for a final analytical sample of 365 (Figure 2.2).  The GEAS survey The GEAS survey was developed through a collaborative, iterative prcoess with all study sites. The survey in Kenya was thus driven by decisions made by the entire GEAS team, although there were also site-specific questions. The survey includes 10 health core modules: 1) Sociodemographics; 2) Family; 3) Peers; 4) School; 5) Neighborhood perceptions; 6) Media; 7) Physical health and development; 8) Mental health and violence: 9) Romantic and sexual relations (optional by site); and 10) Empowerment.1 Items were derived primarily from existing surveys of adolescents such as the Transitions to Adulthood Study (Kenya) [5], the National Longitudinal Study on Adolescent Health (US) [6], the Health Behavior of School age Children (Europe) [7] and the Well-Being of Adolescents in Vulnerable Environments study (global) [8]. In addition, the survey included a series of statements to assess gender attitudes as described below. Data collection procedures All measures in the survey were piloted for face-validity during August-September 2015 with a purposive sample of 10-14 years (n=20) in each site. Adolescents were asked individually about which questions were not understandable or should be deleted and/or modified, and the survey was revised in line with their suggestions.  We began data collection in Nairobi in November 2015 and concluded in February 2016. We administered the survey using mobile computer-assisted personal                                                  1 The 10 health modules of the GEAS survey that was used for the Nairobi data collection (over 40 pages long) is available for download here: http://tinyurl.com/j4ba7gk   
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interviewing, which facilitated the direct upload of data so that no additional input was needed. It also allowed us to use skip-patterns and gradually build up questions so that the most sensitive questions were only asked if relevant. We used android tablets pre-programmed with the SurveyCTO (Version 2.12) platform that is based on the Open Data Kit technology [9]. Each data collector was given a password-protected tablet loaded with a household roster form (for parents/guardians) and a survey form (for adolescents).  Adolescents were recruited and interviewed through a multi-step process. We worked with local tracers (someone who is familiar with the different villages of Korogocho and conversant with the NUHDSS procedures) to identify each selected household. At the household, the data collectors explained the study goals and procedures to the parent/guardian, and if they consented they were also asked to complete a brief household roster covering the parental age, employment and education. If the parent/guardian allowed the adolescent to participate, the field workers described the study purpose along with anticipated risks and benefits to the adolescent and invited him/her to come to a local school for the interview. Each adolescent received a link-card, containing a unique identification number and their interview date; and were asked to bring this card with them. These cards were used to identify the adolescents at the school and link their records with the parental household roster. All interviews began with the data collector confirming consent and assent. The data collector subsequently read each question aloud to the respondent and entered their responses into the tablet. They worked closely with the youngest participants and those who needed more assistance by providing clarification and sharing the tablet screen. Interviews were conudcted in Swahili or English by same-sex data collectors. 
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Training and survey pre-test We trained 20 data collectors (9 male, 11 female) during two sessions in November and December 2015. The data collectors were selected based on their experience working with and/or interviewing young adolescents in the slums, education (training in social work, teaching or similar), age (younger than 35 years), experience using mobile data collection, and knowledge of Swahili and the local slang. Two of the data collectors were assigned as team-leaders to supervise the rest of the team and conduct spot-checks. The training spanned five days, of which the first two covered study background, ethics and instrument content, followed by two days devoted to the mobile platform, mock interviewing, and practice with young adolescents in the field. Nairobi was the first of 15 GEAS sites to start data collection. During the training, we went back and forth to revise the wording and flow of questions, and fix technical bugs in the platform. When we pre-tested the survey, it took about four hours to administer with adolescents who were interviewed in their households, and many failed to complete the survey because of respondent fatigue. We therefore eliminated or simplified the wording of several questions, and introduced response cards for Likert-typed questions which allowed the adolescents to point to different colors associated with their agreement (e.g. green for 
“agree a lot”) rather than reading these out aloud. We also decided not to conduct the interviews in the households, but to bring groups of adolescents to a secure central venue 
– a local school – in order to increase the privacy and ease of administration. Ethical considerations The GEAS received ethical approval from the JHBSPH Institutional Review Board, the WHO Ethical Review Board, and the AMREF Ethical and Scientific Review Committee 
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for Kenya. Prior to the start of the fieldwork, we held a meeting with the Community Advisory Committee in Korogocho to sensitize community members on the study purpose and obtain their approval to conduct the study. As noted earlier VYA were only included if they provided their own assent and parental consent to participate in the study. The risks associated with the current study were mainly of psychosocial nature; it is possible that participants experienced distress and embarrassment as a result from the inimate nature of some questions. Prior to survey administration, the field workers reminded participants that they did not have to answer any questions that they felt uncomfortable with and that they could skip questions, take a break or stop the interview without negative consequences. Following each interview standardized questions were used to screen for respondent distress by asking the respondents how they were feeling. The majority of respondents reported feeling “very good” (71%) or “ok” (28.5%) with no difference by age; no one reported abuse. The data collectors were however extensively trained to respond to handle adverse events should these occur. All participants were provided with an information sheet listing contact details of local youth centers, clinics and other support services. To minimize the burden of time required for participation, adolescents were provided a hot meal for lunch and additional snacks. While there were no direct benefits to individual participants, it is possible that participation helped inform them about the social and physical changes they are experiencing, and enhanced their comfort in discussing sexual and relationship issues. All data were kept confidential and anonymous, and no identifiers were collected or stored. Data were uploaded daily to an electronic database managed by SurveyCTO 
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where all data files were maintained in a secure, password-protected server. Computer checks for gross inconsistencies were used to alert investigators to potential irregularities. Measures 
Dependent variables  A series of dependent variables related to romantic and sexual experiences were included, as shown in Table 2.1. The survey was designed to minimize the sensitive nature of asking VYA about sexuality by first asking respondents about romantic activities (e.g. ever liked someone as more than just friends) followed by questions about whether they know of different sexual activities. If the respondents indicated affirmatively they were asked whether they knew any friends who ever engaged in each activity. This was 
followed by questions about respondent’s own lifetime participation in a range of 
different sexual activities, all beginning with “Have you ever….”. Lifetime participation was chosen over past-year experiences in order to capture low frequency behaviors. Dichotomous variables were created for each activity, coded as 1 if the respondent 
reported “yes”, and 0 if “no”. Questions did not reference heterosexual relations; rather, respondents were asked to specify the sex of the person (boy, girl) that they had each romantic or sexual experience with (except for vaginal sex). If respondents indicated that they have never heard about vaginal sex or engaged in any non-coital activity they were not asked about ever having had vaginal sex. For the most physically intimate behaviors (fondling, oral sex, vaginal sex), respondents were also asked about the timing (age), relationship to and relative age of partner, and wantedness at initiation. Those reporting vaginal sex were also asked about contraceptive use and alcohol use at initiation. 
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Latent class indicators: I selected seven indicator variables to develop the key outcome variable, a latent class typology of romantic and sexual experiences: 
• KNOW_KISS (know what kissing is)  
• KNOW_SEX (know what sexual intercourse is) 
• PORN (ever watched pornography)  
• BGF_LIKEDB (liked someone as more than friends, they liked you back) 
• SEX_TIME (spent time in a private space with someone without adults) 
• SEX_HANDS (held hands) 
• SEX_HK (hugged/cuddled or kissed) These variables were selected based on: 1) theory and past research; 2) recommendations to use fewer indicators with smaller sample sizes; and 3) distribution of response patterns (excluding indicators with very low prevalence or high covariance with other indicators) [10]. I initially intended to use a wider range of indicators including fondling, oral and vaginal sex, sequencing of sexual behavior (e.g. linear vs. non-linear progression from less to more intimate behaviors) as well as expectations to have sex. However, due to the very low proportion reporting fondling/oral/vaginal sex these could not be included in the LCA; and it was not possible to estimate differences in the timing of activities. The question related to sexual intentions was omitted due to a survey error. 
Key independent variable: gender and early heterosexual relationship attitudes For Aim 3a, I developed scales to measure domains of gender attitudes as related to sexuality and sexual relationships. The GEAS survey contained a total of 124 items hypothesized to represent different constructs of dominant masculinity (60 items) and femininity norms (64 items). These items were grounded in the qualitative data collected from VYA and their parents. Following the coding of the in-depth interviews across sites, codes related to gender norms were extracted and analyzed to generate a universe of items. For this dissertation, I explored 28 items related to attitudes about boys’ sexuality 
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and relationships and 36 items related to attitudes about girls sexuality (Appendix 2.3). The selection of items was guided by theory and the systematic review (Chapter 3), which together highlight the existence of gendered sexual double standard norms. A 5-point likert scale was used to measure the degree of agreement to each item, with higher values representing higher disagreement. For the current analysis, the coding was reversed so that higher values represent higher agreement (5=agree a lot, 4=agree a little, 3=neither agree, nor disagree, 2=disagree a little, 1=disagree a lot). 
Scale development: I first conducted two separate principal component analyses (PCA) with the selected masculinity and femininity items, followed by exploratory factor analysis (EFA) with oblique rotation to gain a more detailed understanding of the underlying structure. After determining the initial number of factors to extract using eigenvalues and scree tests, I re-ran the program and removed items with very low loadings (0.35) and high uniqueness (>0.80). Finally, I conducted a series of separate EFAs for each factor, this time retaining items with loadings over 0.4. I also evaluated the conceptual meaningfulness of items, and removed repetitive items [11]. The models used a polychoric correlation matrix, which have been found to be a better method than a Pearson matrix when using ordinal indicators [12]. For the same reason, a polychoric matrix was used to estimate the reliability of each scale through ordinal alpha [13]. Missing values were estimated for each scale and replaced with the mean of the remaining items for respondents missing less than half of scale items (<2% of respondents) [14]. Composite scores for each scale were then calculated by summarizing and taking the mean of all items. The PCA, EFA and alpha calculations were all performed using the Psych package in RStudio Studio [15]. The replacement of missing 
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values and calculation of final scale scores were conducted in Stata version 12.1 [16]. While the sample size was sufficient to conduct EFA [11], it was not large enough to conduct confirmatory factor analysis. 
Factors identified: For masculinity norms, the results indicated that 3-4 factors should be retained. Because only 2 items loaded on the last factor (fewer than the recommended minimum) [17], 3 factors were chosen: acceptance of very young adolescent (VYA) boys having girlfriends (M1), male sexual prowess (M2), and male sexual responsibility (M3). While M3 and M1 items loaded together in a 2-factor solution, the loadings were weak indicating distinct constructs. For the items related to femininity norms, the results indicated that 3 factors should be retained. As some items cross-loaded on F2 and F3, a 2-factor solution was selected: acceptability of VYA girls having boyfriends (F1) and female sexual risk (F2) (Appendix 2.4). The factors were further refined through separate EFAs as shown in Table 2.2. Because responses to items in factors M1 and F1 were similar (indicating low permissiveness towards early relationships irrespective of sex), I conducted an EFA that merged these into an overall construct of early heterosexual relationships. Items referring to sexual relations were removed because they did not fit conceptually with the construct of VYA boys and girls spending time together in relationships. In fact, almost all items in M1 and F1 started with “It’s ok for a boy/girl to…”, which can help explain why these items loaded together even though they appeared to be conceptually different [11]. For the female sexual risk factor, 5 items were removed because of their low loadings and high uniqueness, and 8 items were kept. For the male sexual prowess factor, 2 items were removed due to low loadings and repetitive nature for a total of 6 items. 
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Further analysis revealed that these two factors formed a sexual double standard scale with two sub-scales; however, I used the sub-scales rather than the full scale in order to assess the unique influence of masculinity and femininity attitudes. Lastly, one item with low loading was removed from the male sexual responsibility factor for a total of 3 items. 
Final scales: Table 2.3 shows the weighted mean value and standard deviation for each of the four scales used in Chapter 5, including: 1) female sexual risk, 2) male sexual prowess, 3) male sexual responsibility, and 4) early heterosexual relationship attitudes. Table 2.4 shows the ordinal alpha [13] by age and sex. All scales had ordinal alphas above 0.70, which while not particularly high is considered acceptable reliability [11]. As shown by the histograms in Figures 2.3–2.6, none of the scales followed a standard normal distribution, which is typically the case for Likert scales where respondents tend to either disagree or agree [18]. Given the skewed distributions, I also created dichotomous variables for each scale based on the sex-specific distribution of the scores among boys and girls, to reflect low (<50th percentile) and high (≥ 50th percentile) agreement. For example, high agreement with male sexual prowess among boys reflected those with the most stereotypical attitudes relative to the distribution among boys. Covariates I included a number of covariates based on the conceptual framework (Appendix 2.6). Age was measured discretely in single years and further dichotomized into age groups (11-12 vs. 13-14 years). Biological sex (male/boy, female/girl)2 was pre-programmed into 
the survey based on the sampling frame and confirmed through the question “Are you a 
boy or a girl?”. Pubertal development was assessed using questions on the onset of                                                  2 While an individual’s biological sex may or may not align with their gender identity (which was not assessed in the survey), I use the terms male and female interchangeably with boy and girl for purposes of simplicity.  
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menstruation or breast development for girls and onset of genital growth, hair growth and/or voice change for boys. An additional measure tapped perceived body change relative to peers (about the same, faster, slower). Two variables measured religion (Catholic, Protestant, Other Christian, Muslim, no religion) and religiosity, i.e. perceived importance of religion in life (low vs. high). Respondents were also asked whether they were born in the slum settlement (no, yes) and their ethnic group (Kikuyu, Lou, Luhya, Borana, Kamba, Somali, Other). Household size was assessed through a dichotomous variable reflecting the number of people living the household in addition to the respondent (1-5, ≥6 people), and the number of people sleeping in the same room was measured categorically (alone or one more person, 2-3 other people, ≥ 4 other people). Relative household wealth was measured through an index derived from the availability of 15 assets in the household (e.g. electricity, indoor running water, car/truck, cell phone, TV) [19,20]. The index was constructed by first computing standardized weighted scores using PCA, and subsequently summarizing these scores to create relative scores according to wealth 
tertiles (poorest third, middle and least poor thirds) (Cronbach’s alpha =0.64). A dichotomized variable assessed family structure (both parents alive, single/double orphan). Other family variables included whether parents live together (yes, no), parental connectedness (feel that mother and father, respectively, care a lot, somewhat, or not at all,) and age and sex of siblings (none, younger or older brothers and sisters, respectively). A dichotomous variable assessed school enrollment (yes, no), and a categorical variable to tapped the number of school days missed during the past month (none, 1-2, 
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≥3, not enrolled in school). Respondents also reported their current school grade (Primary grades 1-8, Secondary forms 1-2), and together with current age this information was used to create a categorical variable reflecting grade for age (at expected level or ahead, 1-2 grades behind, 3 or more grade behind). In addition, educational aspirations measured how far the respondent think s/he will go in school (complete primary/secondary, complete college/university). A 5-item scale was used to measure perceived neighborhood social control by asking respondents how likely their neighbors would be to intervene if people were damaging property, spraying graffiti, bullying others, fighting, and engaging in illegal activities (not at all, somewhat or very likely). The scale ranged from 0-10 and was categorized based on percentiles into low (25th), moderate (50th) and high (75th) perceived social control (Cronbach’s alpha=0.78) Chapter 5 added other potential correlates of gender attitudes as well as romantic/sexual experiences, including: media use, i.e. the number of hours of media use on a typical day (none, 1-2 hours, ≥3 hours), number of close friends (none/one3, 2-3, ≥4) and peer romantic norms, measured through the question “How many of your close friends think it is important to have boy/girlfriends?” (none/few, some/all). In addition, adverse childhood experiences (ACEs) were measured through 13 questions on the 
respondent’s lifetime exposure to various types of abuse and household dysfunctions (never, sometimes, often). In order to allow for meaningful analysis of the experiences (some had low prevalence), the adverse events are organized into seven categories in line with previous studies [21-23]: emotional abuse or neglect (5 questions), sexual abuse (2 questions), parental substance abuse, parental mental health issues, intimate partner                                                  3 Only three respondents reported having no close friends and were therefore merged with those reporting one close friend. 
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violence in the home, parental criminal behavior (1 question respectively), and economic adversity (2 questions). Respondents were coded as having experienced a category if they 
responded “sometimes” or “often” to one or more of the questions. The categories were summarized to create an ACE score variable ranging from 0 to 7, and further grouped into 0, 1, 2, vs. 3 or more categories of adverse experiences. Finally, two variables assessed lifetime victimization of physical violence (“Have you ever been slapped, hit or 
otherwise been physically hurt by a boy or a girl in a way that you did not want?”) and perpetration of physical violence (“Have you ever slapped, hit or otherwise physically hurt a boy or a girl in a way they did not want?). Respondents were asked to specify the sex of the person that the violence occurred with (boy, girl, both boys and girls). Because very few respondents reported violence to or from someone of the opposite sex (9 boys, 5 girls), these responses were collapsed with violence in relation to both boys and girls resulting in create three categories (never, opposite/both sexes, same sex only). Data cleaning I cleaned the full dataset by checking for errors and inconsistences, and dropped one respondent with low quality responses, defined as meeting two of the following criteria: 1) missing more than half of all questions asked by all respondents; 2) answered over half of gender norm scales and/or questions related to romantic and sexual experiences with 
“refuse” or “do not know”; 3) flagged as “very bad” by the interviewer on two or more screening questions. As can be seen in Table 2.5, most respondents irrespective of age were judged by the data collectors to have had good cooperation, accurate answers, good understanding of questions, and to have concentrated during the interviews. 
 48 
I also recoded inconsistent romantic and sexual responses (Table 2.6). First, those responding to be married or engaged (n=28) due to an interviewer misunderstanding were 
recoded as 0. Secondly, respondents indicated that they “never did that” when asked about the age at initiation of a sexual behavior that they had previously indicated having experienced (n=20) were recoded as “never” for that activity. Additionally, 3 boys 
responded “yes” to ever being in relationship, spending time alone, holding hands or hugging with another boy, but “no” to ever liking a boy as more than friends, and were consequently recoded as not having done these activities. The same was true for 20 girls in relation to other girls. Despite efforts to clarify that these referred to romantic activities done with a someone “as more than just friends”, some respondents likely interpreted questions as being about platonic relations. One boy and 2 girls consistently reported liking someone of the same sex and that they engaged in same-sex non-coital activities.  
Missing data Table 2.7 provides an overview of the missing data and the replacement procedures. An exploration of the missing data patterns showed that most observations were missing as a result of the different skip-patterns employed in the survey (for example, 151 boys and 161 girls were not asked about whether they had vaginal sex). Because of the design, it is reasonable to assume that these variables were not relevant to the respondent at time of survey. Missing data due to refusals/don’t know ranged from 0.3% (spent time alone) to 2.7% (know what kissing is) for outcomes, and from 0.5% to 2% for independent variables. A sensitivity analysis indicated no differences by age, sex or sexual experience when missing data were coded into the lowest or highest reference groups (e.g. 0 vs. 1). There were no differences when comparing sociodemographic characteristics of those 1) 
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missing because of skip patterns, 2) responding “no” to the question, or 3) refusals/don’t know answers for each applicable variable; and no differences in significance when missing values were treated as 0 and when they were excluded. All missing values on binary and categorical variables were therefore coded as 0.  Descriptive and bivariate analyses Exploratory data analysis was used to check the distribution and normality of variables along with potential outliers using histograms and boxplots. Proportions were calculated for categorical and dichotomous variables, while means (standard deviations) and median (IQR) were calculated for continuous variables. Survey weights were calculated for each age/sex strata to reflect the probability of: 1) selection from the NUDHSS population (i.e. design weight); 2) eligiblility/recruited for interview; and 3) response, and multiplied into a final weight. Weights were normalized (by dividing the raw weights by their mean) in order to match with the population size and generate correct estimates.  Bivariate analyses including cross-tabulations and means comparisons were conducted to determine the association between covariates and the outcomes. For Chapter 4, weighted prevalence estimates were calculated for each outcome variable. Because very few reported romantic or sexual activities, statistical comparisons by sex were not possible. The median age at initiation of sexual activities was estimated using survival analysis, which allows taking into account the age of all respondents by censoring respondents who reported never engaging in behaviors at their current (survey) age [24].  For Chapter 5, the non-parametric Mann Whitney-U test and Kruskal-Wallis test was used to assess differences in mean ranks of the gender and relationship attitude scales given the skewed distributions. Differences in the weighted proportion with high versus 
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low agreement on each scale were assessed using Pearson’s chi-square statistic. I evaluated the association between gender attitudes and ER attitudes by using the dichotomous measure of the latter in logistic regression models, by sex. All statistical analyses except for the LCA, which used MPlus version 7 [25], were implemented using Stata version 12.0 [16]. Significant relationships were assessed at the two-sided  = 0.05 level; however, given the relatively small sample size I also highlighted borderline significant findings at the p<0.1 level.  Latent class analysis LCA is a sub-set of structural equation modeling in which binary or categorical indicators are clustered into categorical latent (unobserved) variables. The goal of LCA is to identify unique subgroups, or classes, of individuals who have similar item response patterns across a spectrum of different indicators [10,26] – in this case romantic and sexual experiences. LCA is generally considered superior to traditional cluster-based approaches because it uses statistical probability models rather than algorithms to identify sub-groups. The method has been used to study various topics across social, psychological, public health, medical and behavioral sciences [10,26,27]. While LCA is similar to factor analysis, LCA uses categorical variables with multinomial distribution (in contrast to continuous, normal distribution) [10]. It is a person-centered analysis approach, meaning that the goal is to identify subtypes of individuals based on patterns of individual characteristics [28]. This is fundamentally different from variable-centered approaches (that underlie construction of scales) where the goal is to identify relationships between variables, assumed to apply across all respondents [10,28].  
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The LCA measurement model is depicted in Figure 2.7. It is expected that the indicator variables (X1…i) measure k mutually exclusive and exhaustive latent classes (L) (prevalence sum up to 1). Each of the indicator variables has associated error components (e1…i), and one of the benefits of LCA is that it is possible to adjust for this error. The model estimates two parameters [10] (Appendix 2.7): 1) latent class probability (η), i.e. the proportion of respondents that falls into each class, and 2) item response probability (), the conditional probability of reporting an indicator given membership in class L. I developed the LCA model through several iterative steps. Contingency tables were used to display the number of different responses patterns. Next, I fitted a series of models with increasing number of classes and relied on several model selection criteria. Absolute model fit, whether the model fits the data, was evaluated using the Likelihood ratio (X2) and Pearson’s chi-square (G2) goodness of fit statistics, with p<0.05 indicating lack of model fit. Relative model fit, i.e. which model has the optimal number of classes, 
was assessed through the Akaike’s Information Criteria (AIC), the Bayesian Information Criteria (BIC) and the sample size adjusted BIC (ssBIC) where smaller values indicate better model fit. I also examined the Lo-Mendel-Rubin likelihood-ratio test, with p<0.05 indicating that a model with more classes fits better than one with fewer classes. The quality of classification into classes was evaluated by whether the probability of class membership was high for one class (and low on others), and by the Entropy statistic where larger numbers indicate less error [10]. Model selection was also based on the interpretability of classes, excluding solutions with low class prevalence (<5%) as such groups tend to be less meaningful. 
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LCA assumes local independence, that the indicator variables in each latent class are independent and only connected through the latent variable [10]. I evaluated this assumption by checking whether the standardized bivariate residuals were significant; none of the residuals exceed 1.96 wherefore local independence could be assumed [29]. I also evaluated differential measurement for boys and girls by regressing each of the latent class indicators on sex, and class membership on sex [30]. There was no association between sex and each of the indicators, and the effect did not vary across classes, indicating that the same model applied to both boys and girls. Participants were assigned to modal classes based on their highest posterior probability (probability of belonging to a class given a response pattern) in order to show the distribution of other romantic and sexual experiences across the different groups. 
Latent class regression I used latent class regression (LCR) to evaluate associations between class membership and covariates. LCR adds a structural piece to the measurement model, and can be conducted by using what is referred to as a one-step or a three-step approach. For Chapter 4, I used the one-step approach in which the indicator variables and covariates are entered together to estimate the latent class model and simultaneously predict class membership in relation to covariates, thereby reducing measurement error [10]. This approach is generally considered standard as long as the assumption about local independence holds, entropy is relatively high (>0.6), and the addition of covariates does not shift the most likely class membership [31]. I first conducted bivariate regressions for each covariate and calculated the predicted probability of class membership by biological sex and age (Appendix 2.7). Covariates were then added one at 
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the time into an adjusted model. Modal class assignment shifted less than 5% in the adjusted model compared to the null model, indicating that the addition of covariates did not substantially change the measurement model. The model was specified using the following equations (with three latent classes, two equations are needed): 
log [Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖 ] =  𝛽 +  𝛽 𝑖 +  𝛽 𝑖 + ⋯ 𝛽𝑖 𝑖  
log [Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖 ] =  𝛽 +  𝛽 𝑖 +  𝛽 𝑖 + ⋯ 𝛽𝑖 𝑖  Let xi1 = 1 if girl, 0 if boy. Holding everything else constant: 𝛽 = OR for membership in class 1 vs. class 3 for girls compared to boys.  
𝛽 = OR for membership in class 2 vs. class 3 for girls compared to boys. 
𝑒𝛽𝑒𝛽  =  𝛽 −𝛽 = OR for membership in class 1 vs. class 2 for girls compared to boys. In the context of a larger number of predictors, the one-step approach carries certain disadvantages. As highlighted by Vermunt [32], the measurement and prediction model needs to be re-estimated each time a new covariate is added or removed and with small samples the model might fail because of the larger number of parameters estimated [31,32]. In order to integrate additional covariates including the gender and relationships scales, and to conduct stratified analyses by sex, the LCR model for Chapter 5 was therefore developed using a three-step approach. The three-step approach assigns individuals to modal classes that are used for further analysis. While doing so produces biased estimates and downwards the association between covariates and class membership [32], recent modifications has made it possible to correct the standard errors and similar results as the one-step approach [31,32]. I used Vermunt’s corrected three-step approach [32] based on the Mplus code provided by Asparouhov and Muthén [31]. In the first step, the LCA model was estimated using only the indicator variables. Next, a 
Equation 1 Equation 2 
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nominal variable N for most likely class membership was created together with the classification uncertainty rate for N (e.g., the probability of being in class 1 given modal class 3) based on the measurement model obtained in step 1. Third, the auxiliary model was implemented using N (modal class) as the only latent class indicator while taking into account its measurement error by fixing the uncertainty rates obtained in step 2 [31,32]. Each of the scales were first regressed on class membership, followed by the addition of covariates in blocks into a series of adjusted models: Model 1: gender/relationship attitudes Model 2: gender/relationship attitudes + background factors Model 3: gender/relationship attitudes + background factors + peer norms Model 4: gender/relationship attitudes + background factors + peer norms + violence + ACEs  Because the pathways and effects of gender attitudes on romantic and sexual experiences may differ between boys and girls, I explored interaction terms between sex with and with each scale. None of the interaction terms were significant. I also attempted to fit separate models for boys and girls; however when doing so many parameters had wide CIs and some failed to converge, most likely due to the lack of power in the stratified models. The multinomial LCR model for Aim 3c estimates the aOR and 95% CI of modal class membership in relation to covariates using the following equations: 
log [Pr(𝐿𝑖=  | 𝑖 , 𝑖Pr(𝐿𝑖=  | 𝑖 , 𝑖 ] =  𝛽 +  𝛽 +  𝛽 𝑖 +  𝛽  + 𝛽 +  𝛽 +  𝛽 + 𝛽 × + 𝛽 +𝛽 𝑖 ℎ + 𝛽 ℎ + 𝛽 ℎℎ 𝑖 + 𝛽 ℎ + 𝛽 𝑖 𝑖  +𝛽  + 𝛽 𝑖 + +𝛽   Equation 3 
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log [Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖Pr 𝐿𝑖=  |𝑥𝑖 ,𝑥𝑖 ] =  𝛽 +  𝛽 + 𝛽 𝑖 +  𝛽 + 𝛽 + 𝛽 +  𝛽 + 𝛽 × + 𝛽 +𝛽 𝑖 ℎ + 𝛽 ℎ + 𝛽 ℎℎ 𝑖 + 𝛽 ℎ + 𝛽 𝑖 𝑖  +𝛽  + 𝛽 𝑖 + +𝛽   Holding everything else constant: 𝛽 𝑉𝑌 𝑟𝑒 𝑟 = OR for membership in class 1 vs. 3 for each unit increase in scale 
𝛽 𝑉𝑌 𝑟𝑒 𝑟 = OR for membership in class 2 vs. class 3 for each unit increase in the scale 
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Figure 2.1 Map of Korogocho 
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Figure 2.2 Overview of the sampling and recruitment process  
     
Original sample (550)|Expanded full sample (630)10-year olds - dropped(126)Interviewed (58)Not recruited (85) 11-14 year olds(504)Not eligible for interview(68)Out-migrated/HH not located (67) Adolescent died (1) Eligible for interview (436)Not interviewed (70)Away (45)Lack of consent/assent (25) Interviewed(366)Analytical sample (365)Low quality (1)
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 Figure 2.3 Histograms of early relationship attitude scale scores, by sex  
  Figure 2.4 Histograms of female sexual risk/shaming scale scores, by sex  
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Figure 2.5 Histograms of male sexual prowess scale scores, by sex  
  Figure 2.6 Histograms of male sexual responsibility scale scores, by sex  
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Figure 2.7 Latent class measurement model 
  Table 2.1 Overview of dependent variables  Variable Measurement Analysis KNOW_KISS Know what kissing is Dichotomous  0=no,1=yes Descriptive LCA, LCR Chapters 5-6 KNOW_SEX Know what sexual intercourse is Dichotomous  0=no,1=yes  Descriptive LCA, LCR Chapters 5-6 PORN Ever watched pornography Dichotomous  0=no,1=yes Descriptive LCA, LCR Chapters 5-6 BGF_LIKED Ever liked someone as more than friends Dichotomous 0=no,1=yes  Descriptive Chapter 5 BGF_LIKEDB Ever liked someone as more than friends, the person liked you back Dichotomous 0=no,1=yes  Descriptive LCA, LCR Chapters 5-6 REL_STATUS Current relationship status Categorical 0=Not in a relationship 1=Boyfriend 2=girlfriend  
3= ≥ 1 partner Descriptive Chapter 5 SEX_TIME Ever spent time in a private space with someone without adults Dichotomous 0=no,1=yes  Descriptive LCA, LCR Chapters 5-6 SEX_HANDS Ever held hands Dichotomous 0=no,1=yes Descriptive LCA, LCR Chapters 5-6 SEX_HUG Ever hugged/cuddled Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_KISS Dichotomous Descriptive 
L = 1 
X1 X2 X3 X...i 
η1 = P(Li = 1) 
e1 e2 e3 ei 
π11 π21 π31 π...i1 
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Ever kissed on lips/with tongue  0=no,1=yes Chapter 5 SEX_HK Ever hugged/cuddled or kissed Dichotomous 0=no,1=yes Descriptive LCA, LCR Chapters 5-6 SEX_MEDIA Ever sexted/flirted using media  Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_F Ever fondled/touched private parts Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_O Ever had oral sex (mouth on genitals) Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_V Ever had vaginal sex (penis in vagina) Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_ANY Ever engaged in any non-coital or coital activity. 0=no,1=yes Descriptive Chapter 5 SEX_NRC Nr of different sexual behaviors ever engaged in Categorical 0=None 1=1 type 2=2-3 types 3=4 types Descriptive Chapter 5 SEX_MIN Age at first sexual behavior Median years (IQR) Descriptive Chapter 5 SEX_DIFF Time between 1st and 2nd sexual behavior Dichotomous 0=same year 
1= ≥ 1 year Descriptive Chapter 5 WILL_FONDLE Willingness first time fondled  Dichotomous 0=Not willing at all 1=Very/somewhat willing Descriptive Chapter 5 WILL_ORAL Willingness first oral sex Dichotomous 0=no,1=yes Descriptive Chapter 5 WILL_VAG Willingness first vaginal sex Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_LOVE Love or curiosity Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_PEER Peer pressure Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_PARTNERPRESS Felt obliged to partner Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_THREAT 
Threated, person insisted/would not take a ”no” Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_MONEY Promises of money or gifts) Dichotomous 0=no,1=yes Descriptive Chapter 5 SEX_FORCE Physically forced Dichotomous 0=no,1=yes Descriptive Chapter 5 VAG_REL Relationshipt and age of partner at first vaginal sex Categorical 0=Same age boy/girlfriend 1= Older boy/girlfriend 2=Other same-aged partner 3=Mother/father Descriptive Chapter 5 VAG_CONTRA Contracptive use (condom or other method) at first vaginal sex Dichotomous 0=no,1=yes Descriptive Chapter 5 VAG_ALCOHOL Under the influence of alcohol at first vaginal sex Dichotomous 0=no,1=yes Descriptive Chapter 5 
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Table 2.2 Refined gender and sexual relationship attitude scale item loadings Construct Item Initial factor Refined  Refined    Load Uniq Load Uniq Load Uniq 
Masculinity norms M1. Acceptance of VYA boys having girlfriends 37. BOYRELGIRL 0.72 0.48 0.69 0.52 0.62 0.62  20. BOYMANYGF1 0.68 0.54 0.66 0.57 0.83 0.32  36. BOYTIMEGIRL 0.45 0.8 0.5 0.75 0.41 0.83  57. BOYSEXOLDER 0.55 0.7 0.59 0.66 – –  19. BOYATTRGIRL 0.36 0.87 – – – –  39. BOYMANYGF2 0.61 0.63 – – – – M2. Male sexual prowess  59. BOYFOOLSEX 0.63 0.6 0.67 0.55    44. BOYCOMPETE 0.65 0.58 0.66 0.56    45. BOYLIKESEXY 0.66 0.56 0.66 0.56    58. BOYBORED 0.62 0.62 0.66 0.57    33. BOYPLAYGIRL 0.61 0.63 0.57 0.68    31. BOYSHOWOFF 0.54 0.7 0.49 0.76    32. BOYPRESSURE 0.44 0.81 – –    34. BOYNOLOVE 0.5 0.75 – –   M3. Male sexual responsibility  53. BOYPREGNO 0.61 0.63 0.68 0.54   52. BOYPROVIDE 0.66 0.57 0.84 0.83   60. BOYPREGRESP 0.88 0.23 0.63 0.61   35. BOYLOVEGF 0.34 0.88 – –   
Femininity norms F1. Acceptance of VYA girls having boyfriends 44. GIRLRELBOY 0.75 0.43 0.74 0.45 0.76 0.58  43. GIRLTIMEBOY 0.6 0.64 0.61 0.63 0.62 0.61  51. GIRLSTUDYFIRST 0.57 0.67 0.58 0.66 0.57 0.68  55. GIRLBFNORMAL 0.49 0.76 0.45 0.8 0.47 0.78  59. GIRLSEXNOPREG 0.53 0.72 0.55 0.7 – –  63. GIRLSEXOLDER 0.58 0.67 0.6 0.64 – –  46. GIRLMANYBF 0.39 0.85 – – – – F2. Female sexual risk 32. GIRLSEDUCE 0.64 0.59 0.64 0.59 0.58 0.66  30. GIRLNOSEDUCE 0.53 0.72 0.55 0.7 0.61 0.66  64. GIRLTRICKED 0.56 0.69 0.55 0.7 0.57 0.67  62. GIRLDUMPED 0.55 0.7 0.53 0.72 0.53 0.72  41. GIRLGIFTS 0.51 0.74 0.52 0.73 0.52 0.73  48. GIRLTROUBLE 0.5 0.75 0.49 0.76 0.47 0.78  36. GIRLPROTECT 0.43 0.82 0.42 0.82 0.45 0.79  42. GIRLIGNORE 0.4 0.84 0.39 0.81 – – 
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 49. GIRLBAD 0.4 0.84 0.39 0.84 – –  57. GIRLPREGOK 0.39 0.82 – – – –  34. GIRLWATCH 0.38 0.85 – – – –  40. GIRLTORMENT 0.35 0.87 – – – – 
Merged constructs        Early heterosexual relationships 44. GIRLRELBOY 0.73 0.46 0.77 0.41    55. GIRLBFNORMAL 0.49 0.76 0.51 0.74    36. BOYTIMEGIRL 0.67 0.55 0.67 0.55    37. BOYRELGIRL 0.55 0.7 0.55 0.69    43. GIRLTIMEBOY 0.63 0.61 0.63 0.61    51. GIRLSTUDYFIRST 0.5 0.75 0.52 0.73    20. BOYMANYGF1 0.52 0.73 0.57 0.68    59. GIRLSEXNOPREG 0.55 0.69 – –    63. GIRLSEXOLDER 0.62 0.62 – –    57. BOYSEXOLDER 0.67 0.55 – –   Sexual double standard 30. GIRLNOSEDUCE 0.54 0.71      32. GIRLSEDUCE 0.54 0.71      36. GIRLPROTECT 0.41 0.79      41. GIRLGIFTS 0.45 0.80      48. GIRLTROUBLE 0.41 0.79      62. GIRLDUMPED 0.57 0.68      64. GIRLTRICKED 0.64 0.60      31. BOYSHOWOFF 0.46 0.78      33. BOYPLAYGIRL 0.51 0.74      44. BOYCOMPETE 0.66 0.57      45. BOYLIKESEXY 0.58 0.66      58. BOYBORED 0.64 0.60      59. BOYFOOLSEX 0.73 0.46     Note: Missing values were imputed by using individual mean of remaining scale items for respondents missing less than 50% of items. 
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Table 2.3 Summary of final gender and sexual relationship attitude scales Nr  Item Item score Scale score*   Obs Mean Range Mean (SD) Loading Female sexual risk   1–5 3.95 (0.79)  32 Girls wear short dresses to get boys’ attention 365 3.84   0.58 30 Girls should be careful about the way they look so as not to attract boys 364 4.02  0.61 64 Girls should avoid boys because they trick them into having sex 364 3.88  0.57 62 If a girl says “no” to sex her boyfriend will dump her  364 3.40  0.53 41 A girl might get a boyfriend because she wants money or gifts  364 3.84  0.52 48 Girls often get into "trouble" when they have boyfriends 365 4.22  0.47 36 Girls should protect their reputation above anything else 364 4.48  0.45 Male sexual prowess   1–5 3.41 (0.53)  31 Boys have girlfriends to show off to their friends 361 3.02   0.76 33 Boys have girlfriends for fun more than love 361 3.08  0.68 44 Boys generally compete for the prettiest girls 363 4.00  0.56 45 Boys like girls who wear revealing clothes 365 3.24  0.56 58 Boys lose interest in a girl after they have sex with her 361 3.25  0.57 59 Boys fool girls into having sex 362 3.86  0.55 Male sexual responsibility   1–5 4.32 (0.93)  52 Boys should not have sexual intercourse until they can provide for a family 364 4.28   0.83 53 Boys should be careful not to get a girl pregnant 364 4.48  0.54 60 A boy should take responsibility if he gets a girl pregnant 364 4.20  0.61 Early heterosexual relationships   1–4.6 1.94 (0.82)  36 It’s ok for a boy your age to talk and spend time with a girl alone 365 1.91   0.55 37 It’s ok for a boy your age to be in a relationship with a girl as more than friends 365 1.72   0.69 39 It is ok for a boy to have more than one girlfriend at a time  365 1.54   0.68 43 It is ok for a girl and boy your age to talk and spend time together alone 365 2.28   0.61 44 It is ok for a girl your age to be in a relationship with a boy as more than friends 364 1.72   0.41 55 It’s normal for a girl to want a boyfriend at your age 363 1.88   0.74 51 A girl can have a boyfriend as long as she continues working well in school 364 2.56   0.73 *Higher scores indicate greater agreement with each construct  
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Table 2.4 Internal consistency for the gender and sexual relationship attitude scales  Scale All Boys Girls 11-12 years 13-14 years Early heterosexual relationships 0.80 0.82 0.79 0.79 0.81 Female sexual risk 0.73 0.77 0.70 0.73 0.75 Male sexual prowess 0.79 0.78 0.77 0.79 0.78 Male sexual responsibility 0.76 0.77 0.76 0.79 0.75  Table 2.5 Interviewer assessment of the interview process  11-12 years  13-14 years Total Respondent cooperation    Very good 63.3% 67.8% 65.4% Moderate (ok) 35.6% 32.2% 34.0% Bad 1.2% 0.0% 0.6% Truthfulness/accurateness of answers    Very accurate/true 48.6% 56.0% 52.1% Somewhat accurate/true 45.9% 39.6% 42.9% Not very accurate/true 5.6% 4.4% 5.0% Understanding of questions    Very good (understood perfectly) 48.2% 58.1% 52.9% Moderate (understood ok) 47.3% 38.9% 43.3% Bad (did not understand many of the questions) 3.9% 3.0% 3.5% Very bad (did not understand at all) 0.6% 0.0% 0.3% Concentration and attentiveness    Very good (highly concentrated/attentive) 59.2% 64.7% 61.8% Moderate (somewhat concentrated/attentive) 38.0% 35.3% 36.7% Bad (could not concentrate for many parts) 2.8% 0.0% 1.5%  Table 2.6 Inconsistent responses and recoded variables  Original Recoded as 0 Revised n Married 26 26 0 Engaged 2 2 0 In a relationship (collapsed) 69 38 31 Spent time alone 40 9 31 Held hands 49 9 40 Hugged 36 3 33 Kissed 10 0 0 Sexual media 18 5 13 Fondled 11 2 9 Vaginal sex 8 0 0 Oral sex 3 0 0 
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Table 2.7 Missing data and procedures for replacement   Variable Missing items Procedure for handling missing data  Skip pattern Refused Don’t know  Know what kissing is  1 girl 3 boys, 6 girls Coded as 0 (no) Know what sex is  1 girl, 1 boy 1 boy, 3 girls  Liked someone   1 girl 1 boy, 1 girl  Liked someone, they liked you back 144 boys, 158 girls  2 boys, 1 girl  Relationship status*  10 boys, 9 girls 6 girls  Spent time alone with someone  1 girl   Held hands   2 girls  Hugged/cuddled  2 girls 1 girl  Media flirt/sexted*  2 girls 2 boys, 1 girl  Kissed 48 boys, 53 girls 2 girls 1 girl  Fondled 154 boys, 165 girls    Oral sex 143 boys, 154 girls  1 boy  Vaginal sex 151 boys, 161 girls  1 boy  Born in Korogocho   2 boys, 6 girls  Wealth index   1 boy  Nr of brothers   1 boy  Started puberty  2 boys, 3 girls 3 boys, 2 girls  Relative body change   1 boy 4 boys, 4 girls  Days missed at school    5 boys, 3 girls  Media use (daily)   1 boy  Violence victimization  1 girl   Violence perpetration  1 girl   Neighborhood social control (scale)  1 boy, 5 girls 13 boys, 14 girls Replaced with mean of remaining items in scale  VYA relationship norm (scale)  7 boys, 4 girls missing <50% of scale items  Female sexual risk (scale)  6 boys, 8 girls missing <50% of scale items  Male sexual prowess (scale)  14 boys, 9 girls missing <50% of scale items  Male sexual responsibility (scale)  8 boys, 5 girls missing <50% of scale items  *Collapsed variables  
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      Chapter 3 (Manuscript I) : Understanding factors that shape gender attitudes in early adolescence globally: A mixed-methods systematic review 
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ABSTRACT Background: Early adolescence (ages 10-14) is a period of increased expectations for boys and girls to adhere to socially constructed and often stereotypical norms that perpetuate gender inequalities. The endorsement of such gender norms is closely linked to poor adolescent sexual and reproductive and other health-related outcomes yet little is 
known about the factors that influence young adolescents’ personal gender attitudes.  Objectives: To explore factors that shape gender attitudes in early adolescence across different cultural settings globally. Methods: A mixed-methods systematic review was conducted of the peer-reviewed literature in 12 databases from 1984-2014. Four reviewers screened the titles and abstracts of articles and reviewed full text articles in duplicate. Data extraction and quality assessments were conducted using standardized templates by study design. Thematic analysis was used to synthesize quantitative and qualitative data organized by the social-ecological framework (individual, interpersonal and community/societal-level factors influencing gender attitudes). Results: Eighty-two studies (46 quantitative, 31 qualitative, 5 mixed-methods) spanning 29 countries were included. Ninety percent of studies were from North America or Western Europe. The review findings indicate that young adolescents, across cultural settings, commonly express stereotypical or inequitable gender attitudes, and such attitudes appear to vary by individual sociodemographic characteristics (sex, race/ethnicity and immigration, social class, and age). Findings highlight that 
interpersonal influences (family and peers) are central influences on young adolescents’ construction of gender attitudes, and these gender socialization processes differ for boys 
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and girls. The role of community factors (e.g. media) is less clear though there is some evidence that schools may reinforce stereotypical gender attitudes among young adolescents.  Conclusions: The findings from this review suggest that young adolescents in different cultural settings commonly endorse norms that perpetuate gender inequalities, and that parents and peers are especially central in shaping such attitudes. Programs to promote equitable gender attitudes thus need to move beyond a focus on individuals to target their interpersonal relationships and wider social environments. Such programs need to start early and be tailored to the unique needs of sub-populations of boys and girls. Longitudinal studies, particularly from low-and middle-income countries, are needed to better understand how gender attitudes unfold in adolescence and to identify the key points for intervention.    
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INTRODUCTION Adolescence (10-19 years) is a critical period of rapid physical and psychosocial changes, exposing adolescents to sexual and reproductive health risks and opportunities [1-3]. It is also during adolescence that sex-differential mortality and morbidity patterns begin to emerge [1,4]. Specifically, for girls pregnancy complications associated with early pregnancy, childbearing and unsafe abortion, HIV/AIDS and infectious diseases all account for significant mortality [1]. Girls are also more likely than boys to be married as children [5] and to experience forced sexual initiation [6]. It has been estimated that 29% of adolescent girls aged 15-19 years report lifetime physical and/or sexual violence by an intimate partner [7]. On the other hand, for adolescent boys, the top causes of mortality include unintentional injuries from road injuries and interpersonal violence, HIV/AIDS, suicide and drowning [1]. In many societies, boys also engage in more health harming behaviors than girls such as early and heavy smoking, alcohol and illicit drug use [5] and are more likely than girls to engage in early and unprotected sexual behaviors [8].  While there are many factors that explain sex differentials in mortality and morbidity, a key determinant is gender inequality. Gender inequalities manifest in different ways, such as unequal access to resources, power, education and discriminatory socio-cultural practices [9]. While gender inequalities affect the lives of both boys and girls, generally they disproportionately disadvantage girls. At the root of many gender inequalities are gender norms that prescribe different status, power and opportunities to girls and boys according to culturally appropriate versions of masculinities and femininities [9]. We refer to these as inequitable, unequal or harmful stereotypical gender norms and use the terms interchangeably (as defined further below). In every 
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cultural setting across time and place individuals are socialized overtly and covertly from 
birth to conform to rules for how to “be” girls and boys [10-12]. These gender norms shape the way adolescents interact, form relationships, and engage in sexual and reproductive practices as well as most all social behaviors.  
Global data indicate that gender norms are commonly reflected in adolescents’ personal gender attitudes. For example, population-based surveys in low- and middle-income countries (LMICs) indicate that over half of boys and girls aged 15-19 years justify wife beating under certain conditions [5]. Studies conducted with young men from LMICs further reflect the complexity of gender attitudes where some might eschew harmful gender discriminatory practices but at the same time endorse unequal gender division of labor in the household or other inequitable gender norms [13,14]. Gender attitudes that endorse norms that perpetuate gender inequality are thought to be harmful to both boys and girls. Among young men, endorsement of stereotypical masculinity norms prescribing male dominance and toughness have been associated with substance use, violence and delinquency [15-17], lower male engagement in caregiving and household chores, unsafe sexual behaviors, multiple sexual partners [18-20], higher fertility aspirations, lower rates of male sexual satisfaction, and perpetration of intimate partner violence [21-25]. Conversely, young women and girls are often under pressure to conform to stereotypical norms of female subordination, thus restricting their voice, opportunities and social and sexual decision-making [22].  While gender socialization starts at birth, early adolescence (ages 10-14) is a critical point of intensification in personal gender attitudes as puberty reshapes male and female self-perceptions, as well as social expectations from others (e.g. family members, 
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peers) [26]. With puberty freedom of movement may become more constrained for girls, especially in LMICs, as they are expected to take on more household chores, marry and/or stay away from boys due to adult concerns about their developing bodies and emerging sexuality, whereas boys often experience greater freedom to move outside of the household and engage in leisure activities while also facing increased exposures to environmental risks as well as expectations to work and help support the family financially [27].  Even where it is not socially sanctioned, romantic and sexual feelings begin to emerge and gender roles play out as young people begin to negotiate intimate relationships [28]. Early adolescence is thus seen as a unique opportunity to address gender attitudes before they become more solidified [4,27,29-31]. However, there has yet to be a synthesis of factors that influence gender attitudes during this stage of life. Such knowledge can enable the design and implementation of programs and policies that address harmful stereotypical norms or promote equitable gender norms and in turn improve adolescent sexual and reproductive and other health outcomes. In response to this gap, the current systematic review seeks to explore the factors 
that shape young adolescents’ gender attitudes across different cultural and geographical settings. We applied a mixed-methods approach, guided by two key research questions: 1) What factors appear to be associated with gender attitudes in early adolescence? (Quantitative studies) and, 2) How do young adolescents learn about and construct gender attitudes in relation to their social environments? (Qualitative studies). We used the Blum et al [4] conceptual framework for early adolescence to 
organize, analyze and present the findings. Building on Bronfenbrenner’s social-ecological model [32], this framework recognizes that personal attitudes and behaviors 
 
 75 
are influenced by multiple factors across different interacting domains, including individual (e.g. sociodemographics), interpersonal relationship (e.g. family, peers) and community/societal (e.g. school, media) levels.   Defining gender attitudes In the current review gender is viewed as the social and cultural construction of masculine and feminine identities, roles, norms and relationships, rather than an immutable personality trait grounded in biological sex [9,16,17,33,34]. We thus view children and adolescents as actively involved with defining or challenging the social constructions of masculinity and femininity through interactions with their social and cultural environments. We refer to gender norms as the widely accepted social rules about roles, traits, behaviors status and power associated with masculinity and femininity in a given culture [10]. In this review, we focus on personal gender attitudes, which we define as the individual perceptions, beliefs or endorsement of gender norms [10] (e.g. 
“It’s alright for a man to beat his wife”) [35]. It is important to note that not all gender norms and attitudes are harmful. While what is considered as typical or dominant norms about masculinities and femininities vary both within and across time and settings [15-17], in this paper we are particularly interested in the factors related to attitudes that perpetuate unequal power relation between men and women or that stigmatize those who 
do not ascribe to culturally defined norms (e.g. boys that act “feminine”) [17,36]. As noted above, we refer to such attitudes as harmful stereotypical, inequitable or unequal gender attitudes throughout the paper and use the terms interchangeably. 
 
 76 
METHODS The present systematic review is structured in accordance with a modified version of the Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) guidelines [37]. The methods for screening, study selection and synthesis of data were outlined in a protocol1.  Search strategy  We searched the peer-reviewed literature in 12 databases: PubMed, Psychinfo, EMBASE/MEDLINE, Scopus, ERIC, Global Health, LILACS, Sociological Abstracts, IMSEAR, AIM, IMEMR and WPRIM. Searches were conducted on August 1st and 2nd 2014, with no date or language restrictions. We built our search strategy in three blocks using controlled vocabulary and free-text terms: 1) young adolescents (example: adolescent, child, middle school) AND 2) gender attitudes (e.g. gender attitudes, gender stereotypes) AND 3) factors that influence gender attitudes (example: socialization, interpersonal relationship, parent influence, peer influence). We applied an inclusive approach to search terms related to gender attitudes so as to capture studies that explored this concept but used other terminologies such as “gender identity”, “femininities”, “sex 
role”, “gender bias” or “gender ideologies”. Appendix 3.1 shows the full search strategy for each database2.  Study selection Three independent reviewers (AK, SG, AH) divided all records and screened the title and abstracts. Abstracts that passed the initial screen were promoted to full-text review. Each                                                  1 The protocol is provided as a supplementary document to the Plos One publication of this paper (http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157805). 2 Appendix 3.1 provides one example; the full strategy is available in the Plos One publication (Ibid). 
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full-text was assessed by two of the reviewers using the following inclusion and exclusion criteria:  1. Primary data analysis. For purposes of this review, we limited inclusion to studies with a primary analysis of data. 2. Published between 1984 and 2014. Given that postmodern feminist theories on the social construction of gender that are relevant for studying gender norms were elaborated during the last two decades of the 20th century (see for example the work by West and Zimmerman [16] and Butler [33]), the review was restricted to studies published in the last 30 years. During the initial search done without any date restrictions, we also found that articles published earlier were largely outdated in terms of their conceptualization of gender, focusing solely on biological sex differences.  3. Study population aged 10 to 14 years (or broader with age sub-groups disaggregated).  4. Focused on personal gender attitudes as the key outcome or phenomenon of interest (using the definition of gender attitudes outlined earlier)  5. Explored at least one factor that might shape gender attitudes (e.g., family, peer or school-related factors). 6. Published in a peer-reviewed journal. While we initially planned to search the grey literature (given that programmatic evaluations and studies from LMICs in particular may not reach the peer-reviewed stage) our time and financial resources did not permit us to explore this literature. 
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Three reviewers (GNR, MY, NS) assisted with the review of full-texts in languages other than English. All qualitative and quantitative study designs were eligible for inclusion. Assessment discrepancies were resolved by team discussion until consensus was reached.  Data extraction Four reviewers (AK, SG, AD, GNR) extracted data using a standardized template across the following domains: research question, study design, sampling and sample characteristics, data collection, analysis, key findings, limitations and conclusions3. We also extracted detailed information on outcome and exposure variables from quantitative studies, and the phenomenon under investigation from qualitative studies. All extracted data were verified by two of the reviewers (AK, SG); discrepancies were resolved through discussion within the team. Quality assessment Quality was assessed separately for quantitative and qualitative studies. For quantitative studies, we used a modified version of the Effective Public Health Practice Project (EPHPP) checklist [38], in which each study was rated as strong, moderate, weak or unclear in relation to eight criteria: 1) study design, 2) selection bias, 3) drop-outs, 4) blinding, 5) intervention integrity (if applicable), 6) data collection, and 7) analysis and confounding. For qualitative studies we assessed quality by using an adapted version of the Critical Appraisal Skill Programme (CASP) guide [39], rating studies as strong, moderate, weak or unclear based on nine criteria: 1) aims, 2) methodology, 3) link to theory, 4) study design, 5) fieldwork procedures, 6) data analysis, 7) credibility of findings, 8) reflexivity and 9) ethical considerations. For both quantitative and qualitative                                                  3 The data extraction template is available as a supplementary file to the Plos One publication of this paper ((http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157805). 
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studies, four reviewers (AK, SG, AD, GNR) independently assessed the overall quality of each study by summarizing the section ratings for each criteria into a global rating for the study as strong (no weak ratings), moderate (one or two weak ratings), or low (three or more weak or unclear ratings) quality. Two reviewers (AK, SG) validated these global ratings and any discrepancies were resolved through discussions amongst the reviewers.   Synthesis We used a mixed-methods synthesis [40] where we first synthesized all studies separately according to their design (qualitative vs. quantitative), followed by an overarching synthesis across methodologies [40,41]. 
Quantitative synthesis: For the quantitative studies we conducted a thematic summary where we first clustered the factors associated with gender attitudes into categories (e.g. ethnicity, parental education). For each identified factor, we assessed the number of studies that found significant, mixed and no associations. Next, we looked for common associations across studies and summarized these as themes organized by the levels of the socio-ecological framework described by Blum et al [42]. For example, themes related to variations in gender attitudes across factors such as biological sex, age and pubertal development were organized at the individual level, while the interpersonal relationship level included findings that addressed themes related to the association between gender attitudes and parental, sibling and peer factors. Finally, we assessed the robustness of the quantitative synthesis by evaluating the number and relative quality of the studies for each theme.  
Qualitative synthesis: For the qualitative studies we used thematic synthesis [42] to analyze the data reported in the studies. First, using Atlas.ti 7® software (Atlas 
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Corporation, Berlin), we conducted open-ended coding on each text-unit (e.g. sentence or 
paragraphs) of the included studies. We focused on coding the “raw” participant data such as quotes, but also coded analyses and conclusions made by study authors as 
qualitative findings reported often reflects the authors’ own interpretations [41]. The first round of coding generated 11 initial broad themes (i.e. concepts identified in more than 
one study), for example “attitudes about femininity norms” or “parental influences”. Through an iterative process, these themes were subsequently broken into more refined codes and themes4. In this process, similar codes were grouped together into descriptive themes, which in turn were grouped into analytical themes at a higher level [41,42]. For 
example, codes labeled “boys stigmatize non-stereotypical masculinities” and “boys use 
humor to enforce masculine norms” were organized under the descriptive theme of “peer 
harassment”, which in turn was structured by the overarching analytical theme of “peers 
are central in establishing and upholding gender norms”.  We assessed the robustness of the qualitative themes using the Confidence in the Evidence from Reviews of Qualitative Research (CERQual) approach [43,44], a tool for evaluating the level of confidence to place in findings from qualitative syntheses. In CERQual, confidence in the evidence is evaluated in four domains which we applied as follows: 1) methodological limitations of each primary study (evaluated using the CASP guideline which rated studies as high, moderate or low quality as explained above); 2) relevance of each study to the review question (how closely the research questions of primary studies matched those of the current review); 3) coherence of the individual study findings (whether or not findings displayed consistent patterns across studies); and                                                  4 The codebook is available as a supplementary file to the Plos One publication of this paper (http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157805). 
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4) adequacy of the data contributing to a review finding (the number of studies contributing to a finding as well as the overall richness of the data provided) [43]. Together these four components formed the basis for our overall judgment of confidence in the evidence of each review finding as: high confidence/strong evidence (grounded in 
several studies of high quality and relevance, “thick” coherent data across different geographical or income settings); moderate confidence/some evidence (some studies of moderate or high quality and relevance, consistent findings across more than one geographical or income setting) or low confidence/weak evidence (few studies of low or moderate quality and relevance, less coherent findings limited to similar geographical or income setting).  RESULTS General overview We screened the title and abstract of 14,312 records generated through the database searches, and reviewed the full-text of 1,434 studies. One hundred and eighty-one studies were initially retained for data extraction and 92 were further excluded during this process, mostly because they were not peer-reviewed or did not focus on personal gender attitudes as the key outcome. Ultimately, 82 studies met all inclusion criteria (Figure 3.1). Forty-six of the included studies were of quantitative nature and of these 30 were cross-sectional, nine were longitudinal cohorts, two used a combination of longitudinal and cross-sectional designs, four were quasi-experimental, and one was a randomized controlled trial. Thirty-one studies were qualitative: 13 applied ethnographic study, three used phenomenology or narrative research respectively, two used grounded theory and 
one was a case study; nine studies did not specify their design beyond “qualitative”. Five 
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studies utilized mixed-methods, of which three were program evaluations (one quasi-experimental and two pre- posttests with control groups) and two described their designs as cross-sectional.  Following the quality assessment criteria described earlier, the quality of most studies was rated as moderate (22 quantitative, 18 qualitative, 1 mixed-methods) or low (17 quantitative, 6 qualitative, 4 mixed-methods). Fourteen studies (7 qualitative and 7 quantitative) were classified as strong quality.  The 82 included studies represented primary data from 29 countries presented in Table 3.1: North America (n=51, mainly United States [US]), Europe (n=23, mainly Great Britain), Latin America and the Caribbean (n=6), sub-Saharan Africa (n=5), Asia (n=5), Middle East African Region (n=3), and Oceania (n=2). Five studies involved multi-country comparisons [45-49]. Most studies included both male and female participants (n=64) and used school-based samples (n=57). The urbanicity (e.g. urban, sub-urban, rural) and relative socioeconomic status (e.g. low, middle, high) of participants varied both within and between studies. However, many did not specify these characteristics. Studies came from a broad range of academic disciplines, including: sociology, psychology, feminist/gender studies, anthropology, public health and education5. Describing gender attitudes in early adolescence 
Measures of gender attitudes in quantitative studies                                                  5 A detailed summary of all included studies (author/year, study setting, objective, design, theory, sampling and sample, data collection and analysis, key findings and quality) is available in the Plos One Publication of this paper (http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157805). 
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The measurement of gender attitudes varied substantially in the quantitative studies. Most studies operationalized gender attitudes through scales, indices or single-item statements asking adolescents about gender roles (e.g. attitudes about gender-stereotypic occupations, school and family roles) [52,54,55,59,62,65,66,75,77,85,86,88,89,91,97,109,121,122,126,127], stereotypical masculine and feminine behaviors and traits (e.g. stereotypes related to sports and intelligence) [45,51,63,64,68,72,73,78,87,95,96,110,118,125] or endorsement of gender inequitable norms [47,49,56,96,116,119-121]. Other measurement categories included attitudes about gender-based violence [55,58,67,108,119], evaluation of gender non-conforming behaviors [53,70,74,107,123], and perceptions of the “ideal” man or woman [46,69,81]. Due to the heterogeneity in the quantitative measures, it was not possible to compare the prevalence and range of gender attitudes across studies.  
Themes related to expressed gender attitudes in qualitative studies Gender attitudes expressed by young adolescents in qualitative studies conducted in different cultural settings globally were largely stereotypical or inequitable. In a number of studies boys and girls endorsed toughness and physical strength [48,56,60,61,79,80,90,92,101,103-105,111,113-115,117,128] coupled with performance and competiveness [61,79,84,90,102,105,111,113] as essential characteristics for boys [60,61,80,83,93,99,105,111,113,115,124], and emphasized that boys should not “act like 
girls” or in anyway display traits typically associated with femininity (e.g. by showing emotions or physical weakness). In the US, Great Britain and Brazil, attitudes about masculinity were closely intertwined with heterosexual prowess and had strong homophobic overtones, and in many studies boys perceived male sexual drive to be 
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biologically determined and highlighted the need to demonstrate manhood by having sex with (many) girls [48,50,71,79,83,101,103,111,114,115,117] and to exercise control over girls in relationships [56,103,115,117,128]. In studies from Brazil and Mexico, young adolescents underscored that boys and men should be able to protect and provide for their families (e.g. economically) [111,113,114]. Conversely, in many studies boys and girls endorsed femininity in terms of girls’ physical characteristics of beauty and attractiveness [50,57,71,84,98,100,103] and behavioral compliance and propriety [50,57,60,84,95,98,100,105,111,115]. Girls were described to be physically weak and vulnerable [48,60,92,100,102,105,111,115,124], to have limited freedom and mobility, and to be subordinate to male authority [48,60,82-84,92,100-102,111,112,115,117,121]. Young adolescents in several studies made explicit connections between female sexuality and promiscuity, using terms such as  "sluts" or 
"whores” to describe girls who physically reveal “too much” or act in a sexual way [60,84,94,98-103,111,113,115,117]. In studies from the US and Great Britain, female sexuality was tied to heterosexual romance in that girls often were expected to get (and keep) a boyfriend [50,83,84,98,100,101,103,128].  While in most studies participants endorsed norms that perpetuate gender inequality, there were exceptions. In several studies boys and girls concurrently expressed both stereotypical as well as more equitable attitudes about gender norms [49,50,57,60,101,111,112,114,121]; for example, in Nepal, girls voiced strong opinions in favor of gender equality but at the same time "accepted the status quo" [121], and in Malawi boys expressed support for gender equality but simultaneously voiced their superiority to girls [49,112]. In a number of studies girls described modifying their 
 
 85 
expression of femininity depending on the social context [48,57,60,61,83,98,100-102,104]; one example being how Mexican-American girls in the US adjusted their expressions of femininity to please parents and male partners [60]. Furthermore, studies across different geographical settings described how participants (girls in particular) explicitly challenged stereotypical norms and gender inequality. In over half of all 
qualitative studies, a number of girls critiqued their own and older women’s restricted 
mobility/freedom, spoke up against men’s violence against women, rejected adult attempts to control their sexuality as well as pressures to conform to hyperfemininity norms, or noted the impossibility of living up to ideals of the "perfect girl" [46,48,50,57,60,61,82-84,92,100-102,104,115,117,121,124]. While explicit critiques of stereotypical gender norms by boys were less frequent, a few studies indicated that boys challenged masculine stereotypes about toughness and strength and expressed unease with prevailing gender inequalities between men and women [50,90,93,100,101,114,115,117,121,129].  
Factors that shape young adolescents’ gender attitudes In the next section we summarize the key individual, interpersonal and community/ societal factors that emerged as potential influences on young adolescents’ gender attitudes based on the quantitative and qualitative syntheses. By comparing the quantitative and qualitative themes, we were able to explore how these findings confirmed, explained or contradicted each other. We found that the quantitative studies largely explored variations in gender attitudes across individual sociodemographic characteristics (e.g. biological sex, race or ethnicity) and a limited number of interpersonal relationship and community-level 
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factors. Table 3.2 presents an overview of the factors explored by quantitative studies, and Table 3.3 presents a detailed summary of the quantitative findings, including the number and quality of the studies underlying each theme. We further used the qualitative themes to explain the variability reported in the quantitative studies, and to understand how young adolescents learn about and construct gender attitudes in relation to their social environments. Table 3.4 presents a summary of the analytical and descriptive themes or findings that emerged from the qualitative synthesis, and Table 3.5 provides a detailed summary of each descriptive theme (italicized in the text below) including illustrative quotes. Table 3.5 also includes an explanation of the confidence in each qualitative review theme or finding based on the CERQual assessment as: high (strong evidence), moderate (some evidence), and low (weak evidence). Individual-level factors 
Sex: Over half of quantitative studies (N=37) compared gender attitudes by biological sex and 20 found that adolescent boys are more likely than girls to endorse norms that perpetuate gender inequalities, or conversely that girls report more equitable gender attitudes [47,52,53,55,59,65,68,70,75,81,85-89,91,107,109,118,123] (Table 3.3) This was consistent with the strong qualitative review finding that girls, more commonly than boys, challenge gender inequalities [46,48,50,57,60,61,82-84,92,100-102,104,115,117,121,124] (Table 3.5). Qualitative themes of strong confidence further showed that these differences might be partly explained by how boys face more social barriers to challenge gender inequalities than girls. In studies from the US, UK, Nepal 
and Finland boys described that “it is harder to be a guy” because of the social 
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stigmatization and ridicule of boys that do not conform to the stereotypical masculine norms [60,84,94,99,121]. At the same time, boys from studies conducted in Ghana, Nigeria, Australia, Canada, Great Britain and the US consistently reported having greater relative freedom and power compared to girls, and at times less motivation to challenge gender stereotypes and inequalities [50,60,93,99,111,115,116,124]. 
Ethnicity, race and immigration history: Three quantitative studies conducted in the US found differences in gender attitudes by race, ethnicity and immigration history [58,69,73]. Due to the heterogeneity of study populations and measures there was however no clear overall trend in these associations. Similarly, three in four studies exploring cross-country variations found that gender attitudes vary between countries (e.g. one study found that attitudes towards male role norms were more stereotypical in the US compared to Scotland) [47], but without a clear trend in associations [45,47,110]. Two studies conducted outside of the US found that language spoken at home and 
parents’ immigration history was associated with varying gender attitudes [107,122]. For example, adolescents of immigrant background in the Netherlands reported more negative attitudes towards gender non-conforming behaviors and perceived higher parental pressures to conform to stereotypical gender roles compared to their native-born peers [107].  Qualitative review findings of strong confidence showed that such variations in part may reflect how young adolescents of immigrant background experience clashing cultural messages about gender norms, stemming from differences between their families and host communities [46,60,79,84,93,99,100]. As one example, studies from England [99] and US [60] described how immigrant Asian and Mexican American girls, 
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respectively, experienced greater parental restriction compared to native peers. Such 
restrictions were often related to family attitudes about sexuality and concerns that girls’ changing bodies would attract male attention. While of low confidence, another qualitative review theme highlighted how gender norms intersect with racial/ethnical norms and identities: for example, studies from Great Britain and US described how boys 
constructed “black” versus “white” masculinities, while Latina and African-American girls in the US expressed different femininity ideals [82,93,99,103].  
Social class: In several quantitative studies (N=8) adolescents from higher income backgrounds and/or with more highly educated parents generally expressed more equitable gender attitudes [51,63,81,86,89,91,97,109]. For example, five studies conducted in North America and Western Europe found that higher maternal education and maternal employment were associated with less stereotypical gender attitudes [51,63,81,91,109]. As a potential explanation for these findings, qualitative themes of moderate confidence indicated that social class might influence the opportunities available to young adolescents, which in turn may shape their gender attitudes [61,98,100,102,103,106,114]. For example, in studies from the US, Great Britain and Ireland, girls conformed with feminine norms specific to their social class. This included 
acting like “ladies” [98] or wearing branded clothing [61] to signal higher social class, or alternatively dressing in ways that represented their toughness as working-class girls. A study from Ireland described how working-class girls, in contrast to middle-class peers had to babysit siblings rather than focus on school work [106]. In a study from Mexico, 
boys living on the streets described difficulties in meeting “machismo” norms (e.g. 
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holding a job and providing for their families) because of their low socioeconomic status [114]. 
Age and pubertal development: Several (n=7) longitudinal quantitative studies confirmed that gender attitudes change over time during the early adolescent period [59,65,81,130]. In three studies (two of which use the same dataset), gender attitudes were found to become less stereotypical with increasing age. However, these trajectories varied by sex and family context [59,65,130]. Only two quantitative studies published in 1990 examined the specific association between transition into puberty with gender attitudes, and the findings were inconclusive [65,81]. Qualitative studies from Europe, North America and sub-Saharan Africa suggested that the onset of puberty intensifies social expectations related to gender. While of low confidence, themes drawing on these study findings highlighted that boys are expected to prove their masculine toughness and sexual prowess [79,114,117] whereas girls are expected to hide their developing body and are increasingly restricted, as parents and others in girls’ social environments monitor and limit their mobility and freedom as ways to protect their bodies [79,82,100,117].  
Interpersonal relationship level 
Family members: The findings from quantitative studies were mixed in terms of the role of parental influence. Two studies found that parental gender division of roles in the 
home (e.g., mother’s time doing house work in relation to father’s time) were not associated with their children’s gender attitudes [52,109]. In 9 out of 12 studies that examined parents’ own gender attitudes, parental attitudes were associated with 
children’s attitudes although the nature of associations varied by biological sex of both 
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children and parents [52,54,59,62,72,74,75,77,81,86,97,107,109,128]. For example in a 
study from Sweden, parents’ endorsement of gender equality was associated with more equitable attitudes among girls, but not among boys [109]. In a US study, girls whose mothers (but not fathers) endorsed more equitable gender roles developed less stereotypical attitudes over time [52]. Most studies exploring the influence of parents focused on two-parent households, and there were not enough studies focusing on single mothers or fathers to assess whether family structure might influence gender attitudes.  Five quantitative studies (four which used the same dataset) conducted in the US and Western Europe explored the influence of sibling characteristics, including sibling attitudes, sex, and birth order [59,75-77,109]. While all of these studies found significant associations between sibling characteristics and gender attitudes, there was no clear pattern across studies and associations varied by sex.  Qualitative review findings of moderate confidence indicated that young adolescents learn about gender role expectations in the home through indirect and direct communication with parents and other family members, highlighting differential gender socialization processes for boys and girls. Girls from studies conducted in low, middle and high-income countries described parental expectations to assist with housework and looking after younger siblings, and contrasted their experiences to how boys were 
generally “let off the hook” [60,106,111,114,115]. For example, in one study from 
Ghana, girls had learned to value “feminine” tasks (e.g. caretaking and cooking) less than 
“masculine” tasks (e.g. physical and technical tasks), and noted the parental sanctions that would follow if they did not adhere to norms related to the gendered division of labor [115].  
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Findings from qualitative studies across the world provided strong evidence of tough parental control and restrictions for girls including strict supervision and regulation of their activities, appearance, education and mobility [60,82,84,92,98,100,102,106,115,117,121]. So too, there was some qualitative evidence that mothers appear to be especially important in teaching and enforcing stereotypical gender roles [60,82,84,100,111,115], especially for daughters. In studies from Ghana, 
Brazil and the US, girls described how their mothers would warn them to “stay away 
from men” and not engage in “immoral” behavior [60,82,98,115]. In some sites, such 
admonitions were linked to the father’s physical or emotional absence [60,82,115]. Similar to the quantitative studies, however, there were not enough studies focusing on family structure to compare the influence of single vs. two parent households or generate a more nuanced understanding of the influence of parental engagement and involvement. There were also examples of how girls learned about unequal gender power relations by observing their parents. In one US-based study, Latina girls described being aware of 
men’s control and power over women based on the experiences of witnessing gender-based violence in their homes [60].  
Peers: Qualitative review findings provided strong evidence of the central roles of peers 
in shaping young adolescents’ gender attitudes. A theme that emerged for boys was that male peer groups enforce competition, toughness and heterosexual prowess. Specifically, male peers encouraged conformity with masculine norms by issuing physical and verbal challenges to each other [61,79,80,84,103,104,117,128], or encouraging risk-taking practices such as drug-use [113,114] and unsafe sexual practices [111]. In studies from Mexico and Brazil, gang cultures conferred higher status to long-term, older and 
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physically stronger members of the gang, who conformed to violent and dominating masculine norms [111,113,114]. Studies from different geographical settings highlighted how male peers challenged each other to demonstrate their manhood by showing interest in heterosexual activities or through actual wooing or sexual conquest of (many) girls [61,79,80,84,103,104,111,113,114,117,128]. Qualitative themes of high confidence further showed that boys who fail to achieve local masculinity standards are bullied or ridiculed by their peers. Studies in this review described how boys who showed signs of 
physical and emotional weakness, acted in other stereotypically “feminine” ways, or failed to display heterosexual prowess were frequent targets of ridicule, including homophobic insults from their peers [48,61,71,79,80,83,84,93,101,105,111,113,114,117,124].  For girls, there was strong qualitative evidence that female peers enforce norms of beauty, appearance and heterosexual romance. Studies from the US and Great Britain 
showed that girls’ bodies and appearance were subjected to repeated remarks and evaluation against certain standards of beauty [57,61,82,84,98,99,104]. In these two 
settings as well as in studies from Brazil, girls evaluated each other’s femininity in terms of their ability to attract boys [84,98,101,111]. In all of these studies girls described the pressure to conform to norms that required them to present themselves as heterosexually 
attractive and to strike a balance between being “sexy” but not “too sexy” in order to maintain respectability. Based on studies from Finland, Mexico and Great Britain, there is also some evidence that peers police gender boundaries related to female sexuality, for 
example by calling girls who do not conform to norms of female respectability “sluts” or otherwise shaming or sexually harassing them [94,98,99,101-103,113,114]. 
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Another theme highlighted how girls experience control and exclusion by male peers: across different settings, boys prevented girls from voicing their opinions or 
excluded them from “masculine” activities (e.g. soccer) in order to maintain the inequitable gender norms that gave higher status to boys over girls [49,61,92,94,99,105,112,128].  
Community/Societal level 
School: While three quantitative studies explored the relationship between school achievement and gender attitudes, their low quality precluded any conclusions across studies [89,91,122]. An additional three quasi-experimental quantitative and mixed-methods studies from the US and Nigeria explored the role of school-based sex education curriculums in shaping gender attitudes [66,116,127]. All found an association between exposure to sex education and more equitable gender attitudes.  Qualitative studies, exclusively from high-income countries in North America, Europe and Oceania, provided some evidence for how schools regulate and uphold gender norms through various rules and traditions [57,61,83,84,98,100,105,106,124]. For example, studies from England and Ireland [98,100,106] showed that in upper class 
schools, rules commonly related to girls’ clothing and expectations of “ladylike behavior” reinforced stereotypical feminine norms. Such norms were enforced by school authorities who, for example, regularly checked school uniforms so that skirts could be adjusted to 
“appropriate lengths” [98] even though the uniforms “restricted the movement” of girls [100]. There was also some qualitative evidence that schools appear to 
disproportionately favor boys’ activities and performance over girls’ [61,100,105,124]. Studies from US and England described how physical education was dominated by sports 
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such as football, which promoted toughness, aggression and competitiveness [61,84,90,92,93,100,105]. Such gender norms were communicated by teachers and classmates both through the active exclusion of girls from such sports, and through the stigmatization of boys who did not conform to masculinity stereotypes. The qualitative themes further provided strong evidence that teachers reinforce stereotypical gender norms [60,79,80,83,90,94,98,104,105], for example by directing attention to athletic and competitive boys [100,105] and by condoning boys’ teasing of girls as evidence of heterosexual attraction [94].  
Media: Three quantitative studies examined the influence of media on gender attitudes, and of these two studies from the US found that viewing sexually explicit media or pornography was linked to more stereotypical gender attitudes for girls but not for boys [56,58]. However, in the qualitative studies no particular form of media emerged over others as more influential. Rather, findings provided weak evidence for how a range of 
different media appear to influence young adolescent’s gender attitudes (including the role of music and artists such as rappers [79], TV series [48], media campaigns [124] and depictions of romantic relationships in comic books [50]) and that gender attitudes are 
constructed through social media and “sexting” (exchange of sexually explicit pictures or other media) [103,128].  DISCUSSION This systematic review brings together 30 years of research across 29 countries on the socio-ecological factors that influence gender attitudes during transitions into adolescence. Our findings provide a diverse evidence base for how individual and interpersonal relationship factors, in particular, shape the gender attitudes of boys and 
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girls. However, the review also highlights the paucity of data on this topic from LMICs, 
even though 90% of the world’s adolescents live in these countries [2]. Rather, nearly all of the peer-reviewed studies included in the current review were conducted in North America or Western Europe, leaving a large information gap from the global South.  Nevertheless, when we look across the review findings globally, there is some uniformity in study findings. First, the qualitative studies suggest that even in the early adolescence phase, boys and girls in different cultural settings commonly endorse norms that perpetuate gender inequalities. For example, studies highlighted how young 
adolescents’ attitudes supported masculinity predicated on toughness/competitiveness and heterosexual prowess, in contradistinction to femininity predicated on weakness, physical appearance and the control and shaming of female sexuality. Encouragingly, some studies also report ambivalence and challenging of stereotypical gender norms by many young adolescents, suggesting that gender attitudes among this age group are amenable to change. Secondly, boys and girls appear to differ in their endorsement of stereotypical gender norms and qualitative review findings suggest that this sex-based difference may be due to the differential gender socialization processes and pressures. Gender attitudes of girls seem to be shaped by how parents, siblings, peers and teachers overtly and covertly police their appearances and sexualities, and restrict their mobility and freedom. Whether or not they try to challenge stereotypical gender norms, girls appear to experience comparatively limited freedom and recognize their own disadvantage because they are girls. Nevertheless, girls appear less likely than boys to accept stereotypical or inequitable gender norms. This is in line with increased recognition that adolescent girls 
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are not passive victims of gender discriminatory practices; and that enhancing and supporting their individual agency and autonomy can help promote equitable gender norms and attitudes [36].   In contrast, we found few examples of boys challenging norms that perpetuate gender inequalities. The review findings indicate that gender attitudes of boys are strongly shaped by peer sanctions reinforcing stereotypically masculine attributes and behaviors (discussed in more detail below). As noted by Lahelma [94], whose observations of Finish middle-school students was included in the present review, “boys experience restrictions not from being boys, but because they are the wrong sort of boys”. Challenging stereotypical norms or engaging in stereotypically feminine activities (e.g. household chores) may be associated with perceived loss of male status and power [36,131]. Additionally, boys’ reluctance to challenge norms may be explained by the lack of role models who demonstrate non-stereotypical and alternative masculinity norms and practices [36]. For example, Barker’s [132] research with older adolescent boys and young men in Brazil, India and Nigeria, found that boys whose viewpoints were 
“supported or reinforced by someone else in their social context” were more likely to endorse equitable norms. As explained by Bicchieri [133], personal attitudes are strongly correlated with perceived peer social norms; i.e., my perceptions of what my peers endorse and do, and what my peers expects of me, will in turn influence my own attitudes and behavior.  Thirdly, gender attitudes appear to vary by ethnicity, race, immigration history and social class. For example, several studies highlighted that masculinity norms of minority groups may differ from those of the dominant culture. This reflects the 
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intersectionality of social, cultural, and economic factors as they influence and shape multiple types of social norms and inequalities including gender norms [134,135].  Finally, this review reinforces the centrality of parents and caregivers in shaping gender attitudes of young adolescents. This is consistent with studies focused on early childhood, which suggest that gender socialization begins at birth and operates throughout childhood at multiple levels through play and interactions with parents and other family members [136]. However, while there were several themes around the central role of parents, few studies focused on the role of family structure or how parental involvement as well as work in- or outside of the household might influence gender attitudes. More in-depth research around how family context shapes gender socialization processes in early adolescence is thus needed. For example, more evidence is needed around the effectiveness of interventions that focus on enhancing parental skills and improve parent-child relationships, which can be promising approaches for improving early adolescent health and development [137].  Socialization processes during early adolescence differ from early childhood, as the entrance into puberty brings new expectations and roles. In the current review, peers emerged as one of the strongest influences on personal gender attitudes among 10-14 -year-olds. This is consistent with research suggesting that the influence of peers is greater during early adolescence than either before or after [138,139].  While there is some research highlighting that schools and teachers in particular are important institutions for gender socialization during childhood and adolescence [140], the specific influence of these factors on young adolescents’ gender attitudes remains poorly studied outside of high-income settings. Studies show that when girls 
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remain in schools, gender equality is enhanced by delaying marriage and reducing early childbearing [30]. However, drawing on limited qualitative studies from high-income countries, our review suggests that schools can also reinforce stereotypical gender norms by promoting male dominated sports in physical education that reinforce toughness and competition, and excluding girls and boys who do not conform to such values. This finding is consistent with other literature highlighting that prevailing school cultures may reinforce traditional and conservative values about gender norms [141].  Another societal level institution that is hypothesized to play a role in shaping gender attitudes is both receptive (e.g., TV, radio) and social media. Given the small number of studies that have explored this issue and the rapid changes in media consumption habits of young people, additional research is needed to better understand the influence of media on gender attitudes of young adolescents. Strengths and limitations While many of the findings of this review may not come as a surprise to those familiar with adolescent health and gender socialization research, to our knowledge this is the first 
attempt to systematically bring together the evidence on what shapes young adolescents’ gender attitudes globally. This review highlights what is currently known about gender attitudes in early adolescence as well as where research in this field is currently lacking. The strength of the review is the use of a rigorous systematic approach and its grounding in peer reviewed primary studies across different geographical and cultural settings, the use of the widely applied social-ecological framework to analyze and synthesize the findings, and the assessment of the robustness of the review findings/themes. The review also highlights the importance of reviewing both qualitative and quantitative research to 
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understand the complexity that lies behind the formation and expression of gender attitudes. The results from the current review should also be considered in light of its limitations. While we strived for a comprehensive search of the literature, it is possible that we missed relevant studies. For example, we were unable to review grey literature published on websites and in reports that may have captured more studies from LMICs. Because of this restriction, all results should be interpreted with caution when applied to settings other than North America and Western Europe. However, we attempted to capture as many relevant studies as possible by searching a wide range of databases and by piloting our search strategy, while also maintaining the quality of research that is supported by the peer review process. Furthermore, with few exceptions most studies reported in this review were based on cross-sectional study design, limiting the ability to draw temporal conclusions on factors that influence gender attitudes over time. Even though the number of longitudinal studies on whether and how gender attitudes change during this period of life was limited, there is some indication that early adolescence may be a turning point for the development of gender attitudes. For example, research by Crouter et al. [59] indicates that on average, prior to age 14 adolescents expressed more equitable gender attitudes as they aged, while after age 14 gender attitudes became increasingly more stereotypic.  Furthermore, the vastly different outcome measures used in quantitative studies limits their generalizability. It is also difficult to draw conclusions about how individual, interpersonal and community level factors influence the construction of gender attitudes 
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at a global level, as their influence is context specific (both between countries and within countries) including to subpopulations. Implications for programs While it is beyond the scope of the current review to determine what interventions and approaches can change inequitable gender attitudes, the review findings point to a few areas that should be considered in developing programs during transitions into adolescence. The findings highlight that programs to promote gender equality and tackle harmful stereotypical attitudes need to be tailored to the specific needs and influences of boys and girls. Approaches to empower girls to overcome the restrictions and disadvantages they face may include improved access to education (completion of primary and secondary school) and informing girls about their rights, as well as other 
activities (e.g. mentoring, sports) that have been found to promote girls’ agency, autonomy, self-esteem and ability to challenge inequitable gender norms [36,142]. On the other hand, boys need approaches that both enable them to recognize their unearned privileges and power while supporting them to challenge stereotypical norms about masculinities and femininities, and rewarding rather than stigmatizing them when they are able to do so. Our findings also highlight the importance of recognizing the diversity of the early adolescent population by tailoring approaches to specific sub-cultures of boys and girls based on factors such as race and ethnicity, immigration history and social class.  The importance of puberty as a key moment for shaping gender attitudes, and the close links of such attitudes to sexuality suggest that comprehensive sexuality education and other developmentally appropriate life-skills education curricula are key entry points. There is increasing evidence that young adolescents benefit from comprehensive 
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sexuality education that helps empower them to make informed decisions and be equal partners in relationships [137,143,144]. Given the evidence that addressing gender and power relations as part of comprehensive sexuality education programs is related to better sexual and reproductive health outcomes [145], it is essential that such programs include explicit content on gender norms, beginning in childhood and continuing throughout adolescence.  Importantly, the strong influence of interpersonal relationships on young 
adolescents’ gender attitudes supports previous research highlighting the need for interventions to target not only individual adolescents, but also their social networks including families and peers [137,146]. In the current review, we identified three programs with peer-reviewed evaluations that were designed to generate critical reflection and dialogue about gender norms among peers, with adult role models and within communities.  In Nepal, the CHOICES curriculum developed by Save the Children focused on critical reflection on inequitable gender norms (so called “gender transformative” approach) among 10-14 -year-old boys and girls in the Siraha district. The curriculum, targeting emotions and behaviors related to gender equality, was implemented during weekly sessions held in child clubs over a three-month period. A pilot evaluation showed that CHOICES appeared to have changed attitudes about gender norms among young adolescents when comparing pre- and post intervention tests to those of control groups [121]. To complement the individual focus of the CHOICES curriculum, Save the Children subsequently developed two other interventions (not included in the current review) called PROMISES (targeting community gender norms) and VOICES (targeting 
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parents). The latter uses testimonials of mothers and fathers to encourage other parents in the community to be more supportive of gender equality and gender norms transformation. An evaluation of the concurrent effect of these three curriculums is currently ongoing in Nepal [147].  In Honduras, Yemen, Malawi, India, Tanzania and Egypt, the Power to Lead Alliance (PTLA) implemented by CARE International between 2008 and 2011 worked 
with both young adolescent boys and girls to promote gender equality by promoting girls’ education and leadership skills through three components: 1) extracurricular activities (e.g. music, arts, sports, life skills groups, academic clubs and awareness campaigns), 2) social networks allowing girls and boys to socialize with peers and discuss issues such as 
early marriage and sexual relationships in “safe spaces”; and 3) civic action initiatives involving the surrounding community. A pre-post evaluation found that girls and boys from PLTA intervention sites had more equitable gender attitudes than girls and boys from comparison sites [49,112].  The third program included in the current review, Parivartan, used an adapted version of the US-based “Coaching boys into men” program to prevent gender-based violence by working with young adolescent cricket athletes in schools in Mumbai, India and specifically engaging their coaches as positive role models to challenge stereotypical gender norms and stand up against gender-based violence through bystander interventions. A 12-month non-randomized pre-post evaluation found that gender attitudes were more equitable among athletes whose coaches participated in the intervention as compared to those whose coaches received standard coaching [120].  Although these studies found some effect on a measure of gender attitudes, the 
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interventions were substantially different from each other in their nature and the overall quality of study design so that it was not possible to draw conclusions on what factors contributed to changing gender attitudes among the participants exposed to the interventions. Overall, young adolescents have received little programmatic attention in contrast to both younger children and older peers, and of those few programs exist that have been rigorously evaluated. More research is needed to identify promising and effective interventions that challenge norms that perpetuate gender inequalities among young adolescents [137]. Given the findings of this review, such research needs to develop and evaluate interventions that address the role of and interactions with parents and other family members as well as peers in addressing harmful gender stereotypes. This review confirms other literature highlighting that early adolescence is a critical window of opportunity for countering stereotypical gender attitudes. The promotion of equitable gender attitudes is a crucial element of achieving gender equality in ways that can have many benefits for the health of adolescents as well as their health into adulthood. As the global health and development community seeks to implement the sustainable development goals (SDGs) and the 2030 development agenda, this review highlights not only the importance of focusing on early adolescence in all relevant SDGs related to health, education and gender equality, but also of the need to promote gender equitable norms in all aspects of programming and policies aimed at adolescents. Early investments in promoting gender equality in this age-group has the potential for yielding important social, economic and health benefits in the long-term as fewer harm-reduction investments will be required later in adolescence and adulthood [27]. Conclusions 
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This systematic review provides a robust evidence-base of the key individual and interpersonal relationship factors that shape gender attitudes during early adolescence. Most studies were conducted in North America and Western Europe, leaving a large gap in the global peer-reviewed literature. Nevertheless, the stereotypical gender attitudes expressed by young adolescents both in LMICs and high-income countries indicate that there is still a long way to go in addressing norms that perpetuate unequal gender and power relations. Our findings highlight that programs to promote equitable gender attitudes need to target not just individuals, but their interpersonal relationships. Such programs further need to be tailored according to the unique needs of sub-populations of boys and girls. The review also shows several critical gaps in research that need to be addressed. First, the measurement of personal gender attitudes across settings is variable. Hence, there is a need to better define and standardize ways of measuring and tracking individual gender attitudes as well as social norms while maintaining their relevance across cultures. Second, we need longitudinal studies to better understand the evolving nature of gender attitudes in early adolescence and their impact on health trajectories over time, particularly as young adolescents experience onset of puberty and sexual maturation. And third, we need a better understanding of the role of communities and societal institutions such as media, schools, religious and sports among others.  CHAPTER 3 REFERENCES 1. WHO. Health for the World's Adolescents. A second change in the second decade. Geneva: WHO; 2014. 2. UNFPA. The power of 1.8 billion. Adolescents, youth and the transformation of the Future. State of World Population 2014. New York: UNFPA; 2014. 3. Blum RW, Bastos FIPM, Kabiru CW, Le LC. Adolescent health in the 21st century. The Lancet. 2012;379: 1567-1568. 
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Table 3.1 Geographical distribution of the 82 included studies. Region and Country Nr of studies References North America 50  Canada 2 [50,51] United States 49* [13,45-47,52-93]  Europe 23  Belgium  1 [48] Bulgaria 1* [90] Finland 1 [94] France 2 [95,96] Germany 2* [48,97] Great Britain 10* [47,48,98-105] Ireland 1 [106] Italy 1* [90] Netherlands 1 [107] Spain 1 [108] Sweden 2* [48,109] Latin America and the Caribbean 6  Barbados 1 [110] Brazil 1 [111] Honduras 1* [49,112] Mexico 3* [46,113,114] Sub-Saharan Africa 5  Ghana 1 [115] Nigeria 1 [116] Malawi 1* [49,112] South Africa 1 [117] Tanzania 1* [49,112] Middle East and North Africa 3  Egypt 1* [49,112] Israel 1 [118] Yemen 1* [49,112] Asia 5  India 2* [119,120] Nepal 1 [121] Singapore 1 [122] South Korea 1 [123] Oceania   Australia 2 [124,125] *Multi-country comparisons:   Italy, Bulgaria, US 1 [45] Mexico, United States 1 [46] Great Britain, United States 1 [47] Belgium, Germany, Great Britain, Sweden 1 [48] Egypt, Honduras, India, Malawi, Tanzania, Yemen 1 [49] *These countries were part of multi-country comparisons in the studies listed at the end of the table.     
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Table 3.2 Thematic summary of quantitative studies Variable Nr of Studies % of Quant. Studies % Strong/ Moderate Quality a Sign. Find.b Mix Find.b No Sign. Find.b References Individual level        Biological sex 37 73% 65% 20 13 4 [45-47,51-53,55,58,59,63-70,73,75,78,81,85-89,91,95,96,107,109,110,116,118,121-123,125] Ethnicity/race/immigration  5 12% 83% 3 1 1 [55,58,69,73,107] Country comparisons 4 8% 50% 3 1 0 [45-47,110] Age (within subject) 3 6% 100% 1 2 0 [59,65,77] Pubertal development 2 4% 100% 1 0 1 [65,81] Gender identity and traits 4 10% 50% 2 1 0 [65,73,74,89]  Romantic/sexual behavior 2 4% 100% 0 2 0 [63,108] Interpersonal level        Parental education/work (proxy for SES) 8 16% 75% 4 4 0 [51,63,81,86,89,91,97,109] Parental attitudes 12 24% 58% 9 3 0 [52,54,59,62,72,74,75,81,86,97,107,109] Parental gender roles  2 4% 100% 0 0 2 [52,109] Sibling characteristics 5 10% 100% 0 5 0 [59,75-77,109] Domestic violence 1 2% 100% 1 0 0 [119]  Peer pressure 1 2% 100% 0 0 1 [107] Community/societal level        School performance 4 9% 67% 1 2 0 [76,89,91,122] Sexuality Education 3 6% 0% 3 0 0 [66,116,127] Media 3 6% 100% 1 2 0 [56,58,89] a Quality of studies refers to the proportion of studies exploring a particular variable that was rated as strong or moderate quality. For example, 65% of studies exploring differences in gender attitudes by biological sex were rated as strong/moderate quality.    b Number of primary studies that found a significant, mixed or no association with regards to the relationship between gender attitudes and the variable of interest.   
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Table 3.3 Summary of quantitative themes around factors associated with young adolescents’ gender attitudes  Variable Main Theme/Finding Nr Studies Supporting Theme a Quality of Studies Examples of Study Findings Contributing Studies  Individual level      Sex Gender attitudes vary by biological sex: girls more commonly than boys report equitable gender attitudes (or boys more commonly report inequitable attitudes)  20 of 37 that explored variable 4 strong, 10 moderate, 6 low  US, strong quality: Girls had higher approval of equitable gender roles than boys [65]. [47,52,53,55,59,65,68,70,75,81,85-89,91,107,109,118,123]      Netherlands, moderate quality: Boys were more likely than girls to express more negative attitudes towards gender non-conforming behavior and feel greater pressure from parents to conform to gender norms [107].  Ethnicity, Race and Immigration History Gender attitudes appear to vary by race, ethnic and immigration history, but there is no clear trend in associations 4 of 6 that explored variable 1 strong, 3 moderate  Netherlands, moderate quality: Children with “non-Western” backgrounds had more negative attitudes towards gay/lesbians, and gender non-conforming behaviors; and perceived higher parental pressure to conform to gender roles (especially boys) [107].  US, strong quality: African American participants chose larger ideal male and female figures than white participants in the United States [69].  [58,69,73,107] Country comparisons Gender attitudes appear to vary between countries, but there is no clear trend in associations 3 of 4 that explored variable 1 strong, 2 weak  US and Scotland, strong quality: US participants held more traditional views towards male role norms compared to Scottish participants [47]. [45,47,110] Age (within subjects) Looking at longitudinal studies, gender attitudes appear to change as young adolescents age, but the patterns vary by subgroup. 3 of 3 that explored variable 2 strong, 1 moderate  US, strong quality: From the 6th to 8th grade, girls increasingly approved of gender equality while boys became less approving [65]. [59,65,77]      US, strong quality: Gender attitudes became less traditional between ages 7-13 and remained stable from ages 13-15. Patterns for some subgroups varied, for example by parental gender attitudes and sibling  
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Variable Main Theme/Finding Nr Studies Supporting Theme a Quality of Studies Examples of Study Findings Contributing Studies  characteristics [59]. Pubertal status Explored by two studies; no main theme identified. N/A 1 strong, 1 moderate  US, strong quality: Pubertal status was not associated with gender role attitudes [65].  [65,81]      US, moderate quality: Paternal assessment of sons’ pubertal age was associated with sex role attitudes such that more physically mature boys had less traditional attitudes [81].  Gendered traits and activities Some indication of an association between gendered traits and attitudes. Three US-based studies showed that feminine traits and activities were associated with less stereotypical gender attitudes among boys, but associations among girls were not consistent.  3 of 5 that explored variable 1 strong, 2 moderate  US, strong quality: Boys who described themselves as more feminine had more equitable gender role attitudes, while for girls no correlation was found [65].  [65,73,89]       US, moderate quality: Boys’ endorsement of feminine traits for self at baseline was associated with lower levels of sex typing of others at follow-up. For girls, interest in masculine-oriented activities was associated with less stereotypical attitudes towards others [73].  Romantic/sexual behavior Explored by two studies; no main theme identified.  N/A 1 strong, 1 moderate  Spain, strong quality: Intimate relationship experience predicted stronger endorsement of sexism among boys; results were mixed among girls [108].  [63,108]      US, moderate quality: Sexual behavior was predictive of female stereotyping among girls but not boys. This relationship varied by race; sexual initiation was associated with an increase in stereotypical attitudes among African American but not White girls [63].  Interpersonal level      Parental Gender attitudes appear to be 9 of 11 that 1 strong, 4  Sweden, strong quality: Parents’ gender equality [52,54,59,62,72
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Variable Main Theme/Finding Nr Studies Supporting Theme a Quality of Studies Examples of Study Findings Contributing Studies  attitudes linked to mothers and/or father's gender-related attitudes and pressures. The nature of this association varies by biological sex. explored variable moderate, 4 low attitudes were associated with girls, but not boys, own gender attitudes [109]. ,74,75,77,81,86,97,107,109,128]      US, strong quality: Traditional gender attitudes were associated with traditional parental attitudes. Both boys and girls with traditional parents displayed little change in attitudes over time [59].  US, moderate quality: For girls, mother's (not fathers) attitude towards male role was strongest predictor of reduced stereotypical attitudes [52].  Parental education and work status (indirect measure of SES) Gender attitudes appear to be associated with parental education level (especially mothers') and parental work status. 8 of 8 that explored variable 2 strong, 4 moderate, 2 low  US, strong quality: For boys, mother's education and employment predicted gender stereotyping; stereotypes decreased with education and increased with employment [63].  [51,63,81,86,89,91,97,109]      Sweden, strong quality: Higher maternal education was associated with boys and girls perceiving gender equality in the home as very important. For girls, this was also related to mother working full-time outside of the household [109].       Germany, moderate quality: Higher SES families expressed more equitable gender role orientations [97].  Parental gender roles in the home No evidence that parental gender roles in the home are associated with child's gender attitudes. 2 of 2 that explored variable 1 strong, 1 moderate  Sweden, strong quality: There was no relationship between mother's time doing housework and gender attitudes [109]. [52,109]      US, moderate quality: Sex role attitudes were not 
associated with fathers’ participation in household work [52].  Sibling characteristics (sex, birth order Gender attitudes appear to be associated with sibling dyad composition (age, sex, attitudes 5 of 5 that explored variable 2 strong, 3 moderate  US, moderate quality: Having a younger brother was associated with stereotypical gender attitudes among [59,75-77,109] 
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Variable Main Theme/Finding Nr Studies Supporting Theme a Quality of Studies Examples of Study Findings Contributing Studies  and gender attitude of sibling) of siblings); associations vary by sex.  firstborn girls. Sibling attitudes negatively predicted stereotypical attitudes over time [77].      Sweden, strong quality: First- and second-born siblings had different gender attitude patterns. Firstborn boys were more stereotypical if they grew up with a male sibling. For girls the same was true, but with older brothers. In contrast, stereotypical attitudes among second-borns with older brothers declined over time [109].  Domestic violence Explored by one study; no main theme identified. N/A Moderate  India, moderate quality: Boys were more likely to condone violence against girls if they witnessed inter-parental violence, and were victims of violence in the home [119]. [119] Perceived peer pressure Explored by one study; no main theme identified. N/A Moderate  US, moderate quality: No association between peer pressure to conform to gender norms and reported gender attitudes [107]. [107] Community/Societal level      Academic success/ performance Limited evidence that higher academic achievement is associated with more liberal gender attitudes. 3 of 3 that explored variable 2 low, 1 moderate  US, moderate quality: Participants with higher reading level gave less stereotyped responses [89]. [89,91,122]      US, low quality: School test scores were positively correlated with equitable gender attitudes [91].       Singapore, moderate quality: students at highly selective ("elite") schools held more equitable gender attitudes compared to students not in such schools [122].  Sex education Evidence suggests that exposure to sex education curricula is associated with more equitable gender attitudes, though studies are all 3 of 3 that explored variable Low  US, low quality: Participants in a school-based sex education intervention expressed less traditional attitudes toward women [66]. Nigeria, low quality: Gender equitable attitudes increased over the course of a school year during which [66,116,127] 
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Variable Main Theme/Finding Nr Studies Supporting Theme a Quality of Studies Examples of Study Findings Contributing Studies  quasi-experimental and of low quality. a Family Life and HIV Education curriculum was implemented [116].      U.S, low quality: Participation in the "Fair Play” curriculum was associated with less stereotypical perceptions of occupational, school, and family roles [127].  Pornography or sexually explicit media Some indication that viewing sexually explicit media or pornography is linked to more stereotypical gender attitudes.  2 of 3 that explored variable 1 strong, 1 moderate  US, strong quality: Adolescents who used sexually explicit media had less progressive gender attitude. Boys were more likely than girls to use such media. In adjusted analysis, media was only predictive of gender role attitudes among girls [56].  [56,58]       US, moderate quality: Viewing pornography was related to rating female promiscuity and male dominance as perceived causes for rape. The more girls (but not boys) believed to have learnt from pornography, the higher the score of reported stereotypical attitudes about rape causes [58].  a Number of studies supporting the identified theme, out of all studies that explored that particular variable. For example, 37 studies explored gender attitudes differences by sex, and 20 found and that attitudes differ between boys and girls (i.e. 20 studies supported this theme).   Table 3.4 Thematic synthesis of qualitative studies  Ecological Level Analytical Theme Descriptive Theme Contributing Studies Individual level Gender attitudes differ by biological sex. Girls, more commonly than boys, challenge gender inequalities. [46,48,50,57,60,61,82-84,92,100-102,104,115,117,121,124]   Boys appear to face more social barriers than girls to challenge gender inequalities. [50,60,84,93,94,99,102,115,116,121,124]  Gender attitudes intersect with the construction of norms about other social and cultural categories. Gender norms intersect with race/ethnicity norms and identities. [82,93,99,103] 
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  Young adolescents of immigrant background experience clashing cultural messages about gender norms. [46,60,79,84,93,99,100]   Social class may influence the gendered opportunities available to young adolescents.  [61,98,100,102,103,106,114]  Pubertal onset brings new gender pressures and expectations.  With the onset of puberty, boys are expected to prove masculine toughness and sexual prowess.  [79,114,117]   With the onset of puberty, girls are expected to deemphasize physical body changes, and are increasingly restricted.  [79,82,100,117] Interpersonal level Parents and other family members communicate gender norms overtly and covertly. Young adolescents learn about gender role expectations in the home. [60,106,111,114,115]   Mothers appear to be especially important in teaching and enforcing stereotypical gender norms.  [60,82,84,100,111,115]  Parents strictly control and sanction their daughters. Tough parental control and restrictions for girls, often tied to concerns about female sexuality.  [60,82,84,92,98,100,102,106,111,115,117,121]  Peers are central in establishing and upholding gender norms. Male peer groups enforce competition, toughness and heterosexual prowess. [61,79,80,84,103,104,111,113,114,117,128]   Boys who fail to achieve local masculinity standards are bullied and ridiculed by their peers.  [48,61,71,79,80,83,84,93,101,105,111,113,114,117,124]   Female peer groups enforce norms of beauty, appearance and heterosexual romance. [57,61,82,84,98,99,101,104,111]   Peers police gender boundaries related to female sexuality. [94,98,99,101-103,113,114]   Girls experience control and exclusion by male peers. [49,61,92,94,99,105,112,128] Community/Societal level Schools communicate and uphold gender norms through rules, activities and teacher-student relationships. School cultures, traditions and rules contribute to the upholding of gender norms.  [57,61,83,84,98,100,105,106,124]   Schools appear to disproportionally favor boys’ activities and performances.  [61,84,90,92,93,100,105]   Teachers reinforce stereotypical gender norms. [60,79,80,83,90,94,98,104,105]  Media appears to shape gender attitudes in various ways. Different media appear to influence young adolescent’s gender attitudes. [48,50,79,114,124] 
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  Gender attitudes are constructed through social media and sexting. [103,128]  Table 3.5 Summary of qualitative themes around young adolescents’ construction and negotiation of gender attitudes Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies Individual level     
Girls, more commonly than boys, challenge gender 
inequalities.  
    Studies across the world showed that girls commonly challenge gender stereotypes and inequalities. In studies from Nepal, Mexico and the US, girls voiced the importance of gender equality in the household, and in the US and Great Britain, girls rejected 
pressures to conform to “hyperfeminine” norms. Latina and African American girls in US-based studies rejected adult attempts to control their sexuality, and in a South African study girls offered strong critique of men's violence against women. Similarly, in one study based in Ghana found that girls emphasized women's rights to relationship power. – If I were a guy I’d be treated differently and I told [my family] you know what I don’t care because I’m a girl. If you wanted a guy, why don’t you go have another kid or something. (Mexican-American girl, US) [60] High confidence 18 studies of mainly strong or moderate quality and relevance. Thick and coherent data from 11 high, middle and low-income countries across different geographical regions. [46,48,50,57,60,61,82-84,92,100-102,104,115,117,121,124]  – There’s not really girls’ jobs or 
boy’s jobs. You can get whatever job you really want to get. (Girl, Australia) [124]    
Boys appear to face more social barriers than girls to 
challenge gender inequalities. 
    Findings from across the world indicated that it might be more difficult for young adolescent boys (than girls) to express gender equitable attitudes and challenge inequalities. Studies from the US, Finland, Nepal and Great Britain showed that while it is generally ok for girls to challenge gender norms, boys who do not conform to local masculinity stereotypes – [If I were a girl] I wouldn’t feel as many pressures from other people from the same gender—boys are more likely to single out and make fun of those who do not fit those perceptions of “coolness”. (Chinese-American boy, US) [84] High confidence 11 studies of moderate quality and high relevance. Thick, coherent data across high and low-income countries in different geographical regions.  [50,60,84,93,94,99,102,115,116,121,124] 
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies are socially stigmatized. In studies from Ghana, Nigeria, Australia, Canada, Great Britain and the US boys reported more freedom and opportunities than girls, indicating a lack of motivation to challenge prevailing norms that are benefitting them (as boys).   – Interviewer: Would you change 
things? Boy: It’s good for us innit?! 
We’re lads! So (…) it’s all right for us but I think I quite I feel the women would wanna change it. (Asian boy, England) [99]    
Gender attitudes intersect with race/ethnicity norms 
and identities. 
    Young adolescents in studies from the US and Great Britain constructed racial masculinities and femininities. For example, Asian boys of Muslim origin in a study from England constructed different masculinity norms for White and Black boys, and in a US-based study Latina and African-American girls expressed different femininity ideals. – But then again if you do summit and they get a beating then you get the blame for it, even if they started it nah-jus’ can’t beat the white guy; the White guy is alright, the black lad’s messed up. (Asian boy, England) [113] Low confidence 4 studies of moderate quality and high relevance. Less coherent data limited to 2 high-income counties in Europe and North America. [82,93,99,103] 
Young adolescents of immigrant background 
experience clashing cultural messages about gender 
norms. 
   
 Studies from the US and Great Britain described how young adolescents of immigrant background experience clashing gender expectations between their country of origin and their new society. For example, studies from the US found that Chinese-American 
girls were in a “double-bind” when trying to meet high academic expectations from parents while displaying academic ignorance with peers at school; and that girls of Mexican-American origin were strictly controlled by parents who feared that their daughters would become "promiscuous" because of the sexual freedom – The concept of being popular is different in China and in America. In America, a very popular girls isn’t much different from a female gangster. Do you want us to become female gangster? (Chinese-American girl, US) [84]  High confidence 7 studies of mainly strong or moderate quality. Thick data from 2 high-income and 1 middle-income country, mostly coherent findings across sites although some details are context specific. [46,60,79,84,93,99,100] 
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies in the US. In England, one study found that young Muslim boys constructed gender identities in opposition to "Western" masculinities, and Muslim immigrant girls experienced greater parental restrictions on their mobility and freedom than native girls.  – Interviewer: I’ve noticed that a 
few girls here don’t wear dibuka 
[hijab] (…) Boy: You know, they 
don’t really take Islam seriously, 
like they’ve got a taste of, um, it’s 
like they’ve got higher status over 
here and they don’t really care. (Muslim boy, England) [99]    
Social class may influence the gendered 
opportunities available to young adolescents. 
    In studies from Great Britain and Ireland, girls distinguished between working-class and upper-class femininities, for example by emphasizing the need to 
be a (respectable) "lady” in contrast to (unrespectable) "townie" girls. In a US-based study branded clothing was an important part of constructing middle-class femininities, while toughness generated higher social status among working-class girls. One Mexican study highlighted difficulties for boys to meet prevailing machismo norms (e.g. working to provide for the family) given their low socioeconomic status. – The girls told me that they had recently attended a school disco where some girls from a “less selective” school had been able to attend (…) In hushed tones, the girls told me that to their horror they had found a condom in the girls’ toilets and that “it could not possibly have belonged to anyone from their school” for they “would never be so common”. (Girls at upper-class school, England) [98] Moderate confidence 7 studies of moderate quality and relevance. Fairly thick and coherent data from 3 high-income countries and 1 middle-income country in Europe, North America and LAC.  [61,98,100,102,103,106,114] 
With the onset of puberty, boys are expected to prove 
masculine toughness and sexual prowess. 
    For some boys in US-based studies, puberty implied an increased need to display and prove toughness and physical strength; traits that they associated with adult manliness. In a South African study, boys were taught – The boys made public declarations of manliness whenever they successfully used their bodies to best others. On average, there Low confidence 2 studies of strong quality, high relevance. Fairly thick data with low coherence limited to [79,114,117] 
 
 128 
Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies how to be men through circumcision rites, which emphasized their readiness and biological need to have sexual intercourse. In a Mexican study boys associated pubertal development both with sexual readiness but also with increased need to provide for their families. were six brash moments, like “I’m a man” or “I’m the man”, per day of observation. (Observation of boys, US) [79] 2 high-income and 1 middle-income country in North America and Sub-Saharan Africa.   – If you are not circumcised it is a 
bit difficult because your “non” [penis] will still be having the cap 
(…) but when you are circumcised 
it’s easy, it fits, it is sharp and it is in. (Boy, South Africa). [117]    
With the onset of puberty, girls are expected to 
deemphasize physical body changes, and are 
increasingly restricted 
    With the onset of puberty, some girls in studies from the US and Great Britain experienced increased restrictions in their freedom/mobility as they were expected to assume adult (mature) femininity roles. Girls in these high-income countries were overall encouraged by others to deemphasize their physical and sexual development so as not to attract and lure boys and men. So too, girls worried about increasing pressures to act like girls and no longer be able to do "boys" activities as they entered puberty. – I might change because my mum won’t let me play football because you’re grown up and you’re playing baby stuff and all that stuff (…) You can’t really play football because it’s just a bit weird playing with the boys… (Girl, England) [100]  Low confidence 3 studies of moderate quality, high relevance. Moderately thick data but findings are context specific and  limited to 2 high-income countries in Europe and North America. [79,82,100,117] Interpersonal level     
Young adolescents learn about gender role 
expectations in the home. 
    Studies indicated that girls and boys learn about gender roles in the home through indirect and direct messages from parents and other family members. In studies from Ireland, Ghana and Brazil, girls mentioned that they (in contrast to boys) were expected to take care of the home and younger – A girl stated: “My mom is afraid of my dad” (…) She told us a story about when her mother got a job at a restaurant, she was told by her husband that she was not allowed to work. (Mexican-American girl, US) Moderate confidence 5 studies ranging from mainly moderate and strong quality and high relevance. Somewhat thick data from 5 countries of varying [60,106,111,114,115] 
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies siblings. Young adolescents in Ghana were also taught to distinguish between the status and sanctions associated with female (cooking, caretaking) and male (physical/technical) household tasks. In one US-based study, girls learnt that fathers control mothers by observing domestic violence in the home.  [60] income levels in different geographical regions.  – It is the woman’s responsibility to care for the children because the man provides the money. When the couple is about to marry the family members state these things to them. (Boy, Ghana) [115]    
Mothers appear to be especially important in 
teaching and enforcing stereotypical gender roles. 
    Studies from across the world described how mothers play a central role in reinforcing gender norms messages, especially to their daughters. In studies from the US and Great Britain, girls learnt from their mothers about what it means to be a woman and to stay away from men once their bodies start to change. Mothers in a Brazilian study taught their daughters to fear male sexuality and aggression, while in a study in rural Ghana girls learnt from their mothers that women should be deferent and passive in relation to men. In studies from US and Ghana, young adolescents also mentioned that they typically turn to 
mothers because of their fathers’ limited availability. 
– It’s really hard I can’t talk to my dad about anything, he either yells too much or he takes it the wrong 
way. It’s like, there’s these old Mexican men, they’re really strict about everything. (Mexican-American girl, US) [60] Moderate confidence 6 studies of mainly moderate or strong quality and high relevance. Fairly thick data from 4 high, middle and low-income countries in different geographical regions.  [60,82,84,100,111,115]  – I have learnt from my mother that when a woman is talking to a man she talks in an apologetic manner. (Girl, Ghana) [115]    
Tough parental control and restrictions for girls, 
often tied to concerns about female sexuality. 
    Studies across the world described how parents – Sometimes I wish I was like my High 10 studies of mainly [60,82,84,92,98-
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies employed a wide range of strategies to control 
daughters, including the control of a girl’s engagement 
in "boys’ activities”, and school choices. Control and sanctions were often related to parental attitudes and concerns about sexuality and girls' changing bodies. 
Girls described parents’ efforts to control or punish their relationships with boys, as well as their movement and appearance outside of the household. One study in Ghana highlighted how girls received stricter sanctions for pre-marital pregnancy, and in another study in England, Muslim boys saw 
themselves as “protectors” of their sisters’ sexual 
“respectability”, involving the control of their sisters mobility and appearance.  
brother because my dad lets him do 
everything. It’s not because he’s older, because when my brother was my age my dad let him go everywhere by himself. And with 
me, no. Guys can’t get pregnant, 
guys can’t do this, guys can’t do 
that, but girls… (Mexican American girl, US) [60] confidence high or moderate quality and relevance. Thick and coherent data from 4 high/middle-income and 2 low-income countries in different geographical regions.  100,102,106,115,117,121]  – She wanted to race snowmobiles and her dad would only let her if she like covered up her whole face 
with a mask (…). So nobody saw her cause her dad didn’t think it was a sport for girls. (Boy, US) [92]    
Male peer groups enforce competition, toughness 
and heterosexual prowess. 
    Studies from the US and England showed how male 
peers’ pressured each other to engage in various forms of physical (athletics/sports activities and fighting) and verbal challenges (banters, teasing) as a way of proving masculinity. Similarly, low-income boys in studies from Mexico and Brazil demonstrated their toughness through risk-taking practices such as heavy drug use. Across the world, male peer groups encouraged (early) sexual wooing of (many) girls as a way to display masculinity.  – Santiago and James arm wrestle. James loses. Santiago screams to James “You’re a woman!” Santiago and James laugh. Brandon says to James, “Until you don’t [sic] beat him you’re a woman”. (Observations of Mexican-American boys, US) [79] High confidence 12 studies of mainly high or moderate quality and relevance. Thick and coherent data from 10 high and middle-income countries in different geographical regions.  [61,79,80,84,103,104,111,113,114,117,128] 
Boys who fail to achieve local masculinity standards 
are bullied and ridiculed by their peers. 
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies Studies from different geographic regions found that boys harassed and expressed homophobic attitudes towards peers that did not meet prevailing hegemonic heterosexual masculinity norms. Common examples included public embarrassment of physical weaknesses, homophobic commentaries. Male peers commonly used ironic humor to enforce hegemonic masculinity, for example by "jokingly" calling each 
other "gay", "faggots", “pussies” or “bitches”.  – Most of the time boys will tell you that if you don’t approach a girl and tell her that you love her, it means you have been bitten by a mouse, that you are a coward. They say you are burning, you are afraid of girls (…) and the fact that you are scared of girls means there is something that you are scared of – you are scared of sex. (Boy, South Africa) [117] High confidence 16 studies of mainly high or moderate quality and relevance. Thick and coherent data from 10 countries of varying socioeconomic status.  [48,61,71,79,80,83,84,93,101,105,111,113,114,117,124] 
Female peers enforce norms of beauty, appearance 
and heterosexual romance. 
    Female peer groups in studies from the US and Great Britain constructed femininity norms through repeated 
remarks on the importance of being a “girly” girl, defined as slim, beautiful and sexually attractive (to men). Heterosexual romance was central to the construction of femininity across both these countries as well as in a study from Brazil where girls 
constantly evaluated each other’s popularity with boys.  – Frankie had been accepted into the girly girl group because of her popularity with a number of boys. By having a relationship with a boy, Frankie was fulfilling a dream that many of the girls hoped for themselves. (Observations of girls, England) [98] High confidence 9 studies of mainly high and moderate quality and relevance. Thick and coherent data across 2 high and 1 middle-income country in Europe, North and South America. [57,61,82,84,98,99,101,104,111] Peers police gender boundaries related to female sexuality.     Girls in studies from Great Britain, Finland and Mexico mentioned experiences of peer harassment and shaming/policing related to their appearance and 
sexuality. For example, girls regarded as “too” sexual 
(‘bad girls’) were shamed through “slut-calling” and sexist comments by both male and female peers. In the Mexican study, female peers also stigmatized and teased girls that they perceived to be (or act) homosexual. Girl: “I think a bit of tart is alright… I mean you want to look good.” Friend: “Yes, you want to look good… but no tart is never alright” (Girls, England) [98] Moderate confidence 8 studies of mainly moderate quality and relevance. Fairly thick data from 2 high and 1 middle-income countries in Europe and LAC.  [94,98,99,101-103,113,114]  – I felt comfortable just wearing T-    
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies 
shirt… and boys [would] tell me, 
“Why are you coming to school like 
that?” (Girl, US) [82] Girls experience control and exclusion by male peers.     Studies from studies across the world indicated that young adolescent boys exercised control over female peers in various ways. Girls in the US, Great Britain Honduras and Egypt described how boys hindered their participation in physical activities such as soccer games. In Finland, some girls mentioned how male peers prevented them from voicing their opinion at school.  – They say we’re not for playing football because we’re girls and we make so many mistakes because we are weak. (Girl, Honduras) [112]  High confidence 7 studies of ranging from low to high quality. Fairly thick and coherent data from 10 high and low-income countries in different geographical regions.  [49,61,92,94,105,112,128]  – Say a girl was really, really good at football, and she was showing 
them up (…) then [the boys] might 
not like her… Yeah, ‘cause if they were better, if they were worse, 
they’d tease them. (Group of Chinese-American boys, US) [92]    Community/Societal level     
School cultures, traditions and rules contribute to 
the upholding of gender norms. 
    Studies from the US, Great Britain, Ireland and Australia indicated that schools are important institutions when it comes to both regulating and upholding gender norms through different traditions and cultures. Examples included the enforcement of school uniforms, policing of girls clothing and the 
attribution of higher status to boy’s activities and performance.  – I got to the gates and I was called back by Mrs. Fairhead. She asked me why I thought I could go home in my netball skirt and said that I shouldn’t do this… I should not be seen to be dressed like this by people from outside of the school, I could run into builders and perverts on the way home and everything! (Girl, England) [98] Moderate confidence 9 studies of moderate quality and relevance. Fairly thick and coherent data across 4 high-income countries in Europe, North America and Oceania.  [57,61,83,84,98,100,105,106,124] 
Schools appear to disproportionally favor boys’     
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies 
activities and performance. In studies from the US and Great Britain, school sports and physical activities promoted stereotypical masculinity norms and the pressure on boys to participate and perform well in sports such as football was strong. For boys in a study from Great Britain, 
football provided an opportunity to “practice “ being (adult) men, and in the US boys who did not perform well in physical activities were marginalized. In a US-
based study, “feminine” activities such as cheerleading emphasized attractiveness rather than physical performance. – The teacher gets mad at me for forgetting my (gym) clothes and calls me a liar when I say I don’t feel good. This happens in front of my class-mates, and (…) I don’t want them to know I’m trying to get out of it, because most boys like sports. (Boy, US) [90] Moderate confidence 7 studies of moderate quality and high relevance. Somewhat thick and coherent data across two high-income countries in Europe and North America. [61,84,90,92,93,100,105] 
Teachers reinforce stereotypical gender norms.     According to studies conducted in Western Europe and the US, teachers enforced femininity norms at schools in various ways. Examples included teachers 
socializing girls to act ‘lady like’ at an upper-class school in England, teachers giving less attention to girls compared to boys, undermining girls abilities and strength, or ridiculing boys that lack typically masculine characteristics.  – During a lesson when some of the boys were continually commenting on the behavior of some of their female classmates, the teacher joked, “This is how the strong Finnish women develop: they survive by being teased!” [94](Finland)  High confidence 9 studies of mainly high or moderate quality, and high relevance. Fairly thick data across 3 high-income countries in Europe and North America. [60,79,80,83,90,94,98,104,105]  – The guy teachers are, I guess 
they’re not girls so they tend to 
think that stuff’s harder for girls than guys like at sports, but it isn’t true. (Mexican-American girl, US) [60]    
Different media appear to influence young 
adolescent’s gender attitudes. 
    Young adolescents in studies from high-income countries described how various media (TV, popular culture, comic books, music, video games and advertisements) influenced their perceptions of – I don’t know we always hear about it on the news when the man pressures the woman into doing something. But we never really hear Low confidence 5 studies of moderate quality and relevance. Thin and context specific data from 8 [48,50,79,114,124] 
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Review Finding/Theme Illustrative Quote Confidence in the Evidence Explanation of Confidence Assessment Contributing Studies masculinities and femininities. Examples included stereotypical TV portrayals of men as perpetrators of violence and women as victims, the admiration of rappers from violent neighborhoods, communication of sexual and gender norms through media campaigns and heteronormative portrayals in comic books. it that the woman’s doing something to the man. (Girl, England) [48] countries in high-income settings (Europe, North America, Oceania). Gender attitudes are constructed through social media and sexing     In Great Britain, one study found that exchanges of sexual pictures were important strategies for boys to display masculinity, and for girls to prove femininity (attractiveness) while at the same time not appearing too slutty. A study in France found that online social networks presented opportunities for boys and girls to explore alternate gender identities and norms by pretending to be someone else online. – Interviewer: How does like all this sending of pictures and stuff relate to like having sex and doing stuff? Boy: because if a girl sends a picture to you it means that she probably wants to meet up with you and stuff. (Boy, Wales) [103].  Low confidence 2 studies of moderate or low quality, and moderate relevance. Relatively thin data from two high-income countries in Europe.  [103,128] 
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         Chapter 4 (Manuscript II) : 
“Inexperienced”? Exploring patterns in romantic and sexual activities among urban poor young adolescents in Nairobi, Kenya   
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ABSTRACT Background: The need for early prevention approaches to improve adolescent sexual and reproductive health and rights (SRHR) in sub-Saharan Africa is gaining increased attention, yet little is known about the sexual experiences of very young adolescents (VYA) in the region.  Methods: This study used cross-sectional survey data collected from 11-14 -year-olds in the Korogocho slum of Nairobi to describe the prevalence and patterns of romantic and sexual activities. The final analytical sample comprised 365 never-married VYA (50% boys) who responded to a survey administered via computer-assisted personal interviews. Latent class analysis was used to identify sub-groups of VYA based on self-reported awareness about sex and involvement in various romantic and sexual activities. Multivariate latent class regression models were used to examine the individual, familiy and community-related characteristics of each identified sub-group.  Results: The mean age of respondents was 12.4 years; most (98%) were enrolled in school. The prevalence of romantic and sexual activities was relatively low but varied by 
type of activity; 16% had liked someone ‘as more than friends’ and all together one in six respondents reported some form of non-coital or coital sexual activity. Latent class analysis revealed three distinct romantic and sexual experience sub-groups: Involved (12%, high probability of being aware of sex and to have engaged in romantic and sexual activities); Observant (48%, high awareness but little own experience); and Naïve (40%, little awareness or personal experience). Involved VYA were more likely to be older, having started puberty, to be orphans, and to live in households of greater relative wealth. 
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Class membership was not associated with sex, being born in Korogocho, household size or people sharing a sleeping space, sibling dyad, or neighborhood social control.   Conclusion: Findings suggest that while most VYA in Nairobi slums have not initiated romantic and sexual activities, there are distinct sub-groups of adolescents who would not have been captured by looking only at the prevalence of single indicators (e.g. vaginal sex). Research and programming aiming to improve adolescent SRHR thus need to use a wider range of measures to understand and characterize the emerging sexual experiences and needs of VYA.    
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INTRODUCTION The strategic value of investing in the sexual and reproductive health and rights (SRHR) of very young adolescents (VYA) aged 10-14 years in low- and middle-income countries is gaining increasing attention [1-4]. Yet, in sub-Saharan Africa – a region heavily burdened by HIV/AIDS, child marriage, early pregnancy and unsafe, clandestine abortion 
– relatively little is known about the sexual experiences of VYA even though it is in this age group that risks for many adverse SRHR outcomes emerge and opportunities for the formation of healthy sexuality are the greatest [1,2,5-7]. Indeed, with the onset of secondary sex characteristics young people are increasingly viewed as sexual beings; and it is a time when many start to explore sexual feelings, attractions and relationships [1,7].  While adolescent sexual development (and with it partnered sexual activities) is a  progressive process, most research to date has classified adolescents as sexually 
“experienced” (or not) based on a single report of penile-vaginal intercourse. [8-12]. This dichotomized measure is problematic as it fails to take into account the multidimensional nature of adolescent sexual relations, such as sexual feelings, awareness, romantic (e.g. having a boy/girlfriend) and non-coital (e.g. holding hands, hugging, kissing, touching) activities, as well as vaginal, oral and anal sex [1,8,9,11,12]. Evidence from across the world including sub-Saharan Africa indicates that VYA are engaging in a wide range of intimate activities even if they report never having had (vaginal) sex [1,5]. For example, in a longitudinal study conducted in Nairobi with over 2,000 12-19 -year-olds, about one in ten of those who said that they had not had sexual intercourse (mean age 14) had kissed, fondled or engaged in heavy petting [13]. Similarly, a study of nationally representative samples of over 8,000 12-14 -year-olds in sub-Saharan Africa found that 
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almost one third of respondents in Malawi and Uganda and one in ten of in Burkina Faso and Ghana reported some form of romantic or sexual experience (boy/girlfriend, kissed, fondled or intercourse) [14].  Measuring experiences beyond vaginal sex is important as such data can provide 
useful insight into adolescents’ future sexual risk and well being [9,12,15]. Even though most adolescents follow a gradual unfolding of sexual experiences from less to more intimate activities, research indicates that a quick progression through romantic and sexual behaviors may result in earlier timing of first sexual intercourse [12], and a “non-
linear” pattern (e.g. starting with intercourse) has been associated with higher sexual risk including STI diagnosis and concurrent partners [10]. In addition, a growing body of research suggests that SRHR risk factors differ across more nuanced typologies or sub-groups of adolescents based on their patterns of romantic and sexual activities [8-11,16]. In one of the earliest typology frameworks described, Miller et al. classified a sample of U.S. adolescents aged 14-16 into five groups: 1) delayers (37%, never had vaginal sex and did not expect doing so in the next year); 2) anticipators (22%, never had vaginal sex but expected doing so in the next year); 3) one-timers (5%, had vaginal sex once); 4) steadies (8%, had vaginal sex multiple times with the same partner); 5) multiples (28%, had vaginal sex multiple times with different partners). Among those who had not initiated sexual intercourse, anticipators were more likely than delayers to have engaged in non-coital activities [11]; and a subsequent study using the same data found that anticipators had a greater number of social, psychosocial and risk behavior factors. Specifically, anticipators were more 
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likely to report substance use, poorer mental health including lower self-esteem and control, and less parental support, compared to peers without such expectations [8].  Attempts to distinguish romantic and sexual experience typologies have become increasingly refined with the use of cluster-based approaches such as Latent Class Analysis (LCA). For example, Hipwell and colleagues [15] used LCA to explore past-year non-coital sexual behaviors among 12-year-olds girls in the U.S., revealing three distinct groups: no (48%), mild (46%, spending time along, holding hands, hugging, kissing) and moderate (6%, laying down together, touching on/under clothes, oral sex) experiences. The moderate group was more likely to report alcohol use, deviant peer behaviors, high impulsivity, early onset of menarche, and poor parental communication.  However, most typologies of adolescent romantic and sexual experiences were developed in the US or Western Europe and less is known about patterns of sexual experiences among VYA in low- and middle-income countries. Additionally, most were validated with older adolescents or did not report age-segregated results. Many of the studies also used school-based samples thereby failing to capture out-of-school adolescents who may have higher prevalence of sexual behaviors [13].  This study fills some of the above gaps in research by describing the prevalence and patterns of romantic and sexual experiences among VYA in a Nairobi slum, Kenya. The study extends previous research on early adolescent SRHR in two important ways. First, it uses LCA, which allows combining various indicators so as to identify sub-groups of VYA who share similar response patterns. Secondly, it focuses on VYA in urban slums for whom little data is available even though evidence suggests that compared with peers in non-slum areas, adolescents who grow up in slums have earlier 
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sexual debut [13,17], higher risk of unintended pregnancy, early childbearing and STIs including HIV [18]. A better understanding of the unfolding of romantic and sexual behaviors among VYA in urban slums can inform the design of effective “upstream” SRHR interventions to promote sexual well-being and target young people before they engage in or are exposed to risky sexual practices [7]. The study has three aims. First, it describes the prevalence and circumstances of romantic and sexual experiences among VYA aged 11-14 years in a Nairobi slum. Second and most centrally, it seeks to develop an inductive typology of romantic and sexual experiences in this population. Finally, it examines the characteristics of the different typology groups focusing on individual, interpersonal and community-level factors that in line with an ecological framework [19] may influence timing of first sex.  METHODS Participants Data were collected as part of the Kenyan arm of the 15-country Global Early Adolescent Study (GEAS) (www.geastudy.org). The overall goal of the GEAS is to understand how gender attitudes and a range of sexual and other health outcomes unfold among adolescents in urban poor settings. Participants were recruited using the Nairobi Urban Health and Demographic Surveillance System (NUHDSS) [20]. The minimum sample size needed to conduct analysis in relation to the study aims was determined to 400, and inflated to 550 anticipating at least 20% non-response. A NUHDSS list of 3,042 10-14 -year-old males and females residing in Korogocho was obtained, from which a random sample of 550 adolescents stratified by age and sex was selected. Adolescents were considered eligible for interview if they had not out-migrated or died at time of survey. 
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However, data collection with 10-year-olds was suspended about halfway through the fieldwork due to their difficulties understanding and completing the interviews (58 adolescents aged 10 years were interviewed). In order to retain the analytical power, we expanded the sample list to 630 (n=504 aged 11-14 years) of whom 424 were interviewed (n=366 11-14 -year-olds). Of the 11-14 years not interviewed (n=138), 67 had moved out of the NUHDSS and one adolescent had died, leaving an actual response rate of 84% in this age group (366/423 eligible for interview). Lack of consent/assent or that the adolescent could not be located (e.g. boarding school, away for the holidays) were the main reasons for non-response. One respondent was excluded because of poor data quality. The analytical sample therefore consisted of 365 adolescents aged 11-14 years. Procedures Data collection began in November 2015 and concluded in February 2016. Trained local data collectors of the same sex as the adolescent interviewed the respondents using tablets programmed with a mobile technology platform called SurveyCTO (Version 12.2) [21]. All interviews were conducted at a secure, private location (a local school) either in Swahili or English. The adolescent questionnaire collected information on a wide range of domains including physical and mental health, romantic and sexual experiences, gender attitudes, violence and a number of background variables related to individual, family, peer, school, neighborhood, and media characteristics. In addition, parents/guardians completed a brief household survey with details on the household structure, education and employment. The study site and data collection procedures have been described in detail elswhere (Chapter 2).  
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The study was approved by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board, the WHO Ethical Review Board, and by the AMREF Health Africa Ethics and Scientific Review Committee. Written informed parental/guardian consent and adolescent assent were obtained prior to the interviews. Measures 
Outcome variables Romantic and sexual experiences were assessed through a series of questions derived from measures that have shown high reliability and validity in past research with VYA [10-12,16,22-24]. Respondents were asked about their awareness of sexual activities (whether they knew what kissing, fondling and sexual intercourse is), if any of their same-aged friends engaged in those activities, and whether they ever watched pornography. Respondents were also asked about their personal experiences with liking 
someone in a romantic way (‘as more than just friends’), their current relationship status, and if they ever engaged in a series of different non-coital activities (spent time together without adults around; held hands; hugged/cuddled; kissed; flirted using media or sent sexual pictures of themselves; fondled/touched private parts). Questions did not assume heterosexual relations, but rather asked respondents to specify the sex (boy or girl) of the partner. In line with previous studies, experiences related to kissing, fondling, oral and vaginal sex were asked only if the respondent reported knowing about the specific activity or had engaged in any less intimate behaviors [14]. Fondling was defined as 
“touching someone’s private parts, breasts or other parts of the body in a sexual way”, oral sex as “mouth on genitals or private parts”, and vaginal sex as “penis in vagina”. A dichotomous variable was created to reflect engagement in any vs. no sexual behavior; 
 
 144 
and a categorical variable assessed the number of different lifetime sexual behaviors. Survival analysis was used to assess the median age at the first experience for each reported behavior in order to account for the fact that not everyone had experienced all activities [25]. Respondents who reported that they had fondled, oral or vaginal sex were also asked about the circumstances of those activities (relationship to the partner, whether the activity was wanted, and the reasons for engaging in activities). Those who reported vaginal sex were also asked about contraceptive use and alcohol use at their first time.  
Latent class indicators: Seven dichotomous indicator variables were selected for the latent class model: 1) know what kissing is, 2) nnow what sexual intercourse is, 3) watched pornography), 4) ever liked someone as more than friends and they liked you back), 5) spent time in private without adults around (with someone you liked as more than friends), 6) held hands, and 7) hugged/cuddled. The selection of indicators was driven by theory and past studies, by the recommendation to use fewer indicators with smaller sample sizes, and by the distribution of response patterns (excluding indicators with very low prevalence or high covariance with other indicators) [26]. The remaining variables were included to describe the range and circumstances of sexual experiences albeit their low prevalence.  
Independent variables A range of covariates were explored in line with the conceptual framework for this dissertation (Chapter 2) as well as past evidence on predictors of adolescent sexual initiation [5,13,27-31]. Individual-level factors included: age; biological sex; being born in the slum settlement; ethnic group, religious affiliation and religiosity (perceived importance of religion in life), and substance use (ever used alcohol or other drugs). 
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Pubertal development was self-assessed through questions about the onset of menstruation and breast growth for girls, and onset of genital growth, hair growth and/or voice change for boys. Respondents were also asked to evaluate their relative body change in relation to peers (about the same, faster, slower). At the interpersonal level three variables assessed household characteristics including household size; number of people sleeping in the same room; and relative household wealth, measured through an index based on household possession of 15 assets (e.g. electricity, indoor running water, car/truck, cell phone, TV) (Cronbach’s alpha=0.64) and further categorized into wealth tertiles (ranging from the poorest to least poor thirds of the sample) [32,33]. Additional variables included family structure; whether parents live together; parental connectedness (perceived closeness to mother and father, respectively); and sibling age and sex. Variables at the community level consisted of school enrollment; current school grade, number of days missed at school during the past month; and educational aspirations (what level the respondent think he/she will complete). A categorical variable was used to assess grade for age (at expected grade or ahead, 1-2 grades behind, 3 or more grades behind). Finally, a 5-item scale assessed neighborhood social control, that is, the perceived likelihood of neighbors intervening in specific situations (e.g. if people were damaging property or engaging in illegal activities); categorized as low (25th percentile), moderate (50th percentile) and high (75th percentile) (Cronbach’s alpha=0.78)  Statistical analysis Descriptive statistical analysis was conducted to identify the prevalence and distribution of all variables. Missing values ranged from 0.5% to 2% of observations for covariates and from 0.3% (spent time alone) to 2.7% (know what kissing is) for outcome variables 
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and were coded as 0. Weighted prevalence estimates of the outcomes variables were generated for the full sample, and stratified by sex. Statistical comparisons between boys and girls were not possible due to the low prevalence of romantic and sexual activities. LCA was used to identify sub-groups of VYA based on their romantic and sexual experiences by fitting a series of models with increasing number of classes. Model selection was based on the comparison of fit statistics including Likelihood-ratio (X2) and Chi-square (G2) goodness of fit, Akaike’s Information Criteria (AIC), Bayesian Information Criteria (BIC), sample size adjusted BIC (ssBIC), and the adjusted Lo-Mendel-Rubin likelihood-ratio test. The final model selection was also based on the quality of classification into classes and their interpretability [34]. Differential measurement for boys and girls was evaluated by separate regressions of each of the latent class indicators and class membership on biological sex [35].  The characteristics of the identified sub-groups were examined using latent class regression (LCR), in which the latent class model is estimated together with covariates in order to reduce measurement error [34]. Bivariate regressions were first conducted for each covariate, and the predicated probability of class membership was calculated by biological sex and age. This was followed by multivariate regression to estimate the adjusted odds ratio (aOR) and 95% confidence interval (CI) of being in a specific group compared to the reference. The selection of covariates for the adjusted model was based on bivariate significance, past research on adolescent sexual health, and colinearity. Modal class assignment shifted less than 5% in the adjusted model.  
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All analyses used survey weights to adjust for differences in selection probability and non-response. Descriptive analyses were conducted using Stata 12 [36] and the latent class modeling was done in Mplus 7 [37].  RESULTS Sample characteristics Table 4.1 presents the characteristics of the sample with mean age 12.4 years (50% boys). Most respondents (70.0%) were born in the slum settlement and the three largest ethnic groups were Kikuyu (33.1%), Luo (22.8%) and Luhya (16.5%). Religion was reported to be of high importance to nine in ten respondents; religions included: Catholic (27.5%), Protestant (27.0%), other Christian (22.9%) and Muslim (20.0%). Two-thirds of the sample (70.4% girls and 62.4% boys) indicated that they had started puberty, and 54.7% felt that their development was on track with peers. Very few (n=7) reported ever using alcohol or drugs. About half of respondents (51.9%) came from households with 5-7 people; one third (31.1%) reported sharing a sleeping room with 4 or more other people. While most respondents reported that both their biological parents were alive, 16.5% were single or double orphans (mainly paternal orphans). About three in four (78.2%) of those whose parents were alive reported that their parents live together. Most (74.7%) reported to feel very close to their mother; however, parental connectedness was lower in relation to fathers to whom 46.4% reporting feeling very close and one third (30.7%) were not close at all. Over half had at least one older brother (58.1%) or sister (62.4%). The majority (97.5%) was enrolled in school and of those, 49.5% were at their expected grade for age and 56.1% reported missing no school days during the past month; 17.9% had missed 3 or more days. Educational aspirations were high; almost three in four 
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(72.2%) aspired to complete college or university. About half (45.7%) indicated living in neighborhood with high social control whereas 26.8% reported low confidence in that their neighbors would help out in specific situations.  Prevalence and circumstances of romantic and sexual experiences The prevalence of self-reported romantic and sexual experiences was relatively low, but varied by the type of activity (Table 4.2). Sixteen percent (19.2% boys, 13.4% girls) had liked someone in a romantic way, and for most the interest was mutual. Nine in ten respondents were not currently in a relationship. Taken together, one in six VYA reported some form of sexual experience. The most commonly reported non-coital activity was holding hands (13.2% boys, 7.9% girls), followed by hugging/cuddling (9.4% boys, 7.8% girls), spending time with someone alone (8.6% boys, 7.8% girls), kissing (4.3% boys, 1.0% girls), sexting (3.5% boys, 3.0% girls) and touching of private parts (3.4% boys, 1.5% girls). Five boys and three girls reported ever having had vaginal sex, and one boy and 2 girls that they had oral sex. Most reported heterosexual experiences; only one boy and two girls consistently reported that they engaged in romantic and non-coital activities with someone of the same sex. Awareness about sexual behaviors was much higher than actual behaviors; over two thirds of respondents knew about kissing and sexual intercourse, and at least 16% knew same-aged peers who engaged in these activities. Among those who reported any sexual activity (n=59), most had experienced either one (n=21) or 2-3 (n=27) activities; 11 respondents reported engaging in 4 or more different sexual activities. The median age at initiation of the first activity among those with any such experience was 11 years (IQR 9–12) for boys and 12 years (IQR 8–14) for girls. Half of those who engaged in at least one behavior estimated that the first and last 
 
 149 
activity occurred one or more years apart. VYA who reported to have fondled or had oral or vaginal sex were also asked about the circumstances of those activities. These data should be interpreted with caution given the small numbers. Out of those who reported to ever have fondled (n=9), most (5 of the 6) boys said that they were willing their first time while the opposite was true for girls (2 of the 3 said that they were not willing at all). For those that had vaginal sex (n=8), all 5 boys and 2 of the 3 girls indicated that they wanted this to happen, and for 2 of the 5 boys and 2 of the 3 girls the partner was a same-aged boy/girlfriend. Most boys indicated that their first sexual intercourse happened because they were in love or curious about sex (n=4), whereas for girls the most common reasons were threat/partner insistence (n=3) or promises of money or gifts (n=2).  Latent romantic and sexual experience sub-groups The seven indicator variables yielded a total of 46 different response patterns (Appendix 4.8), indicating a large variability in romantic and sexual experiences. The most common pattern (40.9%) reflected awareness about sex but without any personal experience, and the second most common pattern reflected no awareness or personal experience (16.9%).  The results from the latent class analysis are shown in Table 4.3. Upon examination of solutions for one through four classes, a three-class model was selected based interpretability and fit statistics. While both the models with two and three classes had acceptable goodness of fit statistics and Entropy was higher for the 2-class model, the three-class model had better absolute model fit (G2 and X2 p > 0.05) and lower AIC, BIC and ssaBIC values (indicating better relative model fit). The four-class solution was excluded because the model did not converge (item response probabilities loaded consistently on 0 vs. 1) despite the use of multiple starting values. There was no 
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association between biological sex and each of the indicators, and the effect did not vary across classes, indicating that the same model could be used for both boys and girls. In the selected three-class model, the first group (11.7%) was characterized by a high probability of awareness about sexual activities (0.88 kissing, 0.87 intercourse); having liked some and who liked them back (0.91); held hands (0.81); hugged/cuddled/kissed (0.64); spent time alone with a partner (0.57); and moderate probability of ever watching pornography (0.30). This group was consequently labeled Involved. Members of the second group (48.6%) was referred to as Observant given their high probability of awareness about sexual activities (0.98 kissing, 0.95 sexual intercourse) but low probability of personal experiences (ranging from 0.01 for hugging/cuddling/kissing to 0.02 for spending time alone) although slightly higher for watching pornography (0.12). In contrast, members of the third group (39.7%) distinguished themselves by moderate to low probability of sexual awareness (0.35 kissing, 0.27 sexual intercourse) and even lower in relation to personal experiences (ranging from 0.01 for holding hands to 0.06 for liking someone who also liked them back). This group was consequently labeled Naïve. In order to show the distribution of romantic and sexual activities, respondents were assigned to their most likely class membership. As can be seen in Table 4.4, the Involved group more commonly reported being in a relationship (57.6%) compared to 2.0% of the Observant and 1.3% of the Naïve groups, and they were the only group that reported fondling (22.1%), vaginal sex (20.0%) or oral sex (7.3%), and/or to have engaged in four or more types of sexual activities (26.7%). The Involved group more commonly reported that they knew friends who kissed (69.6%) or had sexual intercourse 
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(50.1%), followed by the Observant group (28.0%, 16.8%), whereas fewer in Naïve group reported that their friends engaged in these activities (8.7%, 4.1%). Characteristics of the identified romantic and sexual experiences sub-groups  Figure 4.1 shows the predicted probability of class membership, by age and sex. The probability of being in the Involved group was higher among older boys (5.4% 11-12 -year-olds vs. 23.9% among 13-14 -year-olds) and girls (5.9% among 11-12 -year-olds vs. 13.5% among 13-14 -year-olds). However, there were no significant differences between boys and girls for any of the age groups (p age*sex interaction >0.05). In the adjusted LCR model, the odds of being in the Involved relative to the Naïve group increased with age (aOR = 3.12, 95% CI 2.0, 4.82) and was higher among those who had started puberty (aOR = 7.58, CI 1.8, 31.31), were single/double orphans (aOR = 4.2, 95% CI 1.42, 12.46), lived in households of greater relative wealth (aOR least poor tertile = 4.14, 95% CI 1.28, 13.41), and those perceiving a relatively fast pubertal development although the latter was only borderline significant (p<0.1) (Table 4.5). The same pattern in association was found when the Involved group was compared to the Observant group. In this comparison the Involved VYA also had lower odds of having missed 1-2 days compared to no days of school in the past month (aOR=0.32, 95% CI 0.11, 0.93). While Observant VYA were more likely to be older than the Naïve, there were no other sociodemographic differences that distinguished these two groups. Class membership was not associated with sex, being born in Korogocho, household size, number of people sharing a sleeping space, sibling dyad, or neighborhood social control. While Involved VYA were borderline less likely than the Naïve of 
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aspiring to complete college/university in bivariate analyses (Appendix 4.9), this variable was not included in the adjusted model due to its colinerarity with missing school. DISCUSSION VYA in Nairobi slums are growing up in a context characterized by high social, physical and environmental risks, which carries adverse effects on their SRHR [20,38]. Indeed, studies based on retrospective reports by older adolescents indicate that the median age at first sexual intercourse is approximately three to five years lower in slum areas than non-slum areas [13]. Yet, this study indicates that while not all VYA in the study context are 
sexually ‘inexperienced’—as further discussed below—most have not been involved in romantic and sexual activities. In addition, despite the high-risk environment of the Korogocho slum, VYA in this study reported many factors that have been found protective for early sexual debut [13,30]: most reporting being enrolled in school with high academic aspirations, feeling connected to their parents (although lower for fathers), and few had used alcohol or drugs. Early adolescence is thus a critical opportunity to enhance these positive assets, and provide boys and girls with the knowledge and skills needed to make informed and respectful decisions once they initiate sexual relations. Given the young age of the adolescents in this study it is not surprising that very few reported having had vaginal sex (2.2%), and confirms the limited available data on VYA in Nairobi. In the longitudinal Transitions into Adulthood study, undertaken with 12-19 -year-olds in the Korogocho and Viwandani slums, 3% of 12-14 -year-old boys and girls reported that they had ever had sexual intercourse at baseline [22]. These low rates of sexual intercourse also parallel those found in different studies conducted with VYA in other sub-Saharan African countries, at 4% (Senegal, age 10-14, urban/rural) 
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[39], 7% (Ghana, age 12-14, urban) [40], 9% (Tanzania, age 10-14, rural) [41], and 10% (Zambia, age 10–14, urban) [42]. Nevertheless, one in eight girls and one in seven boys who would typically be 
classified as “sexually inexperienced” (based on self-reported vaginal sex) reported that they engaged in non-coital activities or liked someone in a romantic way. In addition, two thirds of all respondents indicated knowing what sexual intercourse is, and 16% knew friends who had sexual intercourse. There were over 40 different patterns of romantic and sexual experiences, a variation that would not have been captured by looking only at the prevalence of single or collapsed items. Using LCA, a typology of three underlying sub-groups was identified, with Involved VYA clearly distinguished from both the Observant and Naïve in terms of their greater romantic and sexual experiences and their background characteristics (age, pubertal development, family structure, relative wealth). In particular, Involved VYA were more likely than the other two groups to have lost one or both parents, a finding that supports previous research highlighting orphanhood as a risk-factor for early sexual debut, particularly among girls [43-45]. The economic and social instability as well as psychosocial distress that often follow the loss of a parent may expose young people to greater sexual risk, for example, through less adult supervision and increased pressures to work [45]. It is also possible that orphaned adolescents have to turn to broader social networks such as their peers for support, which in turn may expose them to new (sexual) pressures [46]. VYA orphans thus represent an important target group in terms of SRHR programming, especially in Kenya where in 2012 an estimated 2.6 million children were orphaned with HIV/AIDS being a leading cause of parental death [47]. More research is needed, however, to better understand the 
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vulnerability and needs by type of orphan (e.g. single vs. double, maternal vs. paternal) as small numbers in the current study precluded such analyses. The finding that the Involved group was more likely than the Naïve to report greater relative wealth is at first glance surprising given that most research has found a reverse relationship with the poorest being at highest risk of early sexual debut [17,48]. Nevertheless, a growing body of research derived primarily from the HIV/AIDS field has linked higher relative wealth to greater sexual risk-taking in sub-Saharan Africa [49-51]. Evidence suggests that this association may be partly explained by the highest wealth group – particularly men – being more likely than poorer peers to have multiple as well as causal sexual partners [50]. Greater access to resources may allow boys to negotiate sex through the exchange of money and gifts [50,52]. Indeed, in the current study two of the three girls who reported that they had vaginal sex and all who had fondled reported doing so because they were promised money or gifts. However, while exchanges of money and gifts usually flow from wealthier (older) males to poorer (younger) females [48], a sensitivity analysis indicated that both boys and girls of greater relative wealth in the current study were more likely to be in the Involved group. This finding indicates that exchange of money or gifts in this population may be not be driven solely by poverty, but rather reflect gendered sexual scripts guiding the negotiation of relationships between boys and girls of similar ages, and within the same relative wealth groups. Such scripts were highlighted in a qualitative study with 11-16 years olds in Nyanza, Kenya, where boys were usually the initiators of sexual relationships by offering girls money or gifts in 
exchange for “playing sex” [53]. Similarly, qualitative research from South Africa has shown that gift giving is a common and important part of sexual relationship formation 
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among same-aged adolescents [52]. Taken together, it may be that the least poor VYA in Nairobi slums are able to play out gendered sexual scripts at earlier ages due to their greater relative access to resources. These results support previous recommendations that poverty reduction programs alone are not sufficient to target the root causes of sexual risk taking in sub-Saharan Africa [49,50]. More research is needed to better understand the role of relative wealth in driving sexual initiation among young people in urban slums. Latent class membership did not vary significantly by biological sex; and the same model could be applied to both boys and girls. While the lack of significance may be due to the small number of observations in the Involved group, it is unexpected given the wide range of studies showing that boys are more likely than girls to report sexual experiences. For example, in the four-country sub-Saharan African study referenced earlier 30% and 11% of boys in Malawi and Uganda reported that they had initiated sexual intercourse compared to 4% and 1% of girls [14]; and in a study of 12-15 -year-olds in Cape Town, South Africa boys were more likely than girls to report vaginal sex, anal and oral sex [54]. Given that sexual prowess is generally considered a key masculinity trait (while the same is stigmatized for girls) [55,56], boys may be more likely than girls to engage in early sexual relations, but also to report such activities in order to prove their manhood. The lack of significant sex differences in the current study signals that stereotypical gender norms related to sexuality have not (yet) materialized among boys in this specific setting; that is, they may not feel the need to start having sex, or to say that they have had sex. However, qualitative data collected as part of the GEAS indicate that cultural and social norms disapprove of and shame sexual relationships in 
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this age group overall [57], resulting in a low prevalence among both boys and girls. These relationships will be further explored in Chapter 5. With the exception of age, there were no significant differences in the characteristics of the two largest groups in the current study – Observant vs. Naïve. The Observant group seem to represent a category of VYA who know what sex is, and are more likely than their Naïve peers to both have watched pornography and to know friends who are having sexual relations, but they themselves have not started to engage in partnered sexual relations. Observant VYA may thus be an especially important group to target with SRHR information and support, echoing the need for age (and developmentally) appropriate comprehensive sexuality education (CSE) that begins in early in childhood and gradually introduce information throughout adolescence in line with the evolving capacities and needs of boys and girls [58]. Given that primary education is compulsory in Kenya and most 10-14 -year-olds are in school [59], schools constitute one of the most effective arenas for reaching VYA with CSE. The provision of high-quality CSE in urban slums, however, is challenged by the controversies surrounding the appropriateness of CSE and the lack of training of teachers [60]. In addition, given that about one in four primary school students (about half in the current study) in Kenya are behind grade for age [61], some VYA may either be in a grade where CSE is not being taught, or they may be too old for the content delivered [62]. It is therefore essential that policymakers provide guidance and training so that teachers and other school professionals feel comfortable to deliver CSE and can tailor information according to the developmental readiness of VYA irrespective of their age or grade.  Limitations 
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The current study should be considered in the light of its limitations. First, the study relied on self-reported experiences; whether or not these reports represent the actual prevalence in the study setting is compromised by difficulties recalling the timing of behaviors, social desirability bias, and by variability in the understanding of what is being asked (e.g. what is meant by fondling?) [63]. However, the data collectors reported that almost all respondents irrespective of age or sex had a “very good” or “ok” understanding of all interview questions (96%) and that they responded truthfully (95%). Second, it is possible that measures related to sexual intentions could have helped to further refine the clustering of romantic and sexual behaviors in the current study given the evidence linking expectations to initiate sex to timing of sexual behaviors [30]. While we initially intended to assess sexual intentions, a skip pattern error precluded the use of such measures. Third, given that this is cross-sectional data temporality could not be determined. Finally, the relatively small sample and low prevalence of sexual activities furthered limited the use of other LCA indicators and to conduct stratified models. Despite its small size, the sample was representative and can thus be generalized to the population of 11-14 -year-olds in the study context. To our knowledge this is the first study to apply LCA to explore patterns of early adolescent romantic and sexual experiences in urban poor sub-Saharan Africa. Taken together, the findings indicate that a dichotomous narrative based on self-reported vaginal sex is insufficient to characterize the emerging sexual experiences of VYA. Given the increasing interest to focus on early prevention approaches to improve adolescent SRHR, it is critical that efforts to monitor and evaluate such initiatives employ a wider range of measures that span not only own involvement in romantic and sexual activities, but also 
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Parents live togetherb No 67 21.8  Yes 238 78.2 Feel close to motherb Not at all 37  11.9  Somewhat 41 13.4  A lot 227 74.7 Feel close to fatherb Not at all 95 30.7  Somewhat 70 22.9  A lot 140 46.4 Brothers No brother 44 12.2  Younger brother(s) 108 29.7  Older brother(s) 213 58.1 Sisters No sister 50 14.1  Younger sister(s) 85 23.5  Older sister(s) 230 62.4 Enrolled in school No 10 2.5  Yes 355 97.5 School gradee Primary Grade 1 1 0.3  Primary Grade 2 10 3.1  Primary Grade 3 23 6.8  Primary Grade 4 45 13.2  Primary Grade 5 70 20.3  Primary Grade 6 75 21.3  Primary Grade 7 63 17.1  Primary Grade 8 51 13.5  Secondary Form 1 14 3.7  Secondary Form 2 3 0.7 Grade for agee At expected grade or ahead 179 49.5  1-2 grade behind 142 38.8  ≥3 grade behind 44 11.7 Days missed at school past monthe No days 198 56.1  1–2 days 93 26.0  ≥3 days 64 17.9 Educational aspirationse Complete primary/secondary  98 22.8  Complete college/university 257 72.2 Substance use Ever used alcohol/drugs 7 2.0 Neighborhood social control Low (25th percentile) 98 26.8  Moderate (50th percentile) 102 27.5  High (75th percentile) 165 45.7 a) Unweighted observations (n), weighted percent (w%). Missing values (maximum n=9) were coded as 0. b) Among those with both parents alive (N=305). c) Denominator includes all girls (N=184). d) Denominator includes all boys (N=181). e) Among those enrolled in school (N=355). 
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Table 4.2 Prevalence of romantic and sexual experiences   All (N=365) Boys (N=181) Girls (N=184) Variable Category n a w%a n a w% a n a w% a Liked someone as more than friends  63 16.4 37 19.2 26 13.4 Liked someone, person liked you backb  56 14.6 32 16.7 24 12.5 Current relationship status Not in a relationship 332 91.5 164 91.4 168 91.7  Boyfriend 12 3.1 – – 12 6.3  Girlfriend 18 4.6 15 7.7 3 1.5  >1 partner 3 0.7 2 1.0 1 0.9 Know what kissing isb  264 71.9 133 72.6 131 71.3 Know what sexual intercourse isb  247 67.2 123 67.6 124 66.7 Know friends who kissed  93 25.0 46 24.6 47 25.4 Know friends who had sexual intercourse  58 15.7 27 14.7 31 16.6 Watched pornographyb  37 10.1 21 11.3 16 8.8 Non-coital sexual behaviors Spent time in private with partnerb 31 8.2 16 8.6 15 7.8  Held handsb 40 10.5 25 13.2 15 7.9  Hugged/cuddledb 33 8.6 18 9.4 15 7.8  Kissedb 10 2.7 8 4.3 2 1  Sexted/online flirting 13 3.3 7 3.5 6 3  Fondled/touched private parts 9 2.5 6 3.4 3 1.5 Coital sexual behaviors Oral sex 3 0.8 1 0.6 2 1  Vaginal sex 8 2.2 5 3.0 3 1.5 Any sexual behavior  59 15.4 33 17.4 26 13.5 Number of different sexual behaviors 1 type 21 36.1 11 34.2 10 38.5  2–3 types 27 44.6 16 46.1 11 42.6  ≥ 4 types 11 19.4 6 19.7 5 18.9 Age at first sexual behavior Median (IQR) 11 (9–12) 11 (9–12) 12 (8–14) Time between first and last behaviorc Same year 17 44.9 12 55.6 5 30.1 
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 ≥ 1 year 19 50.2 9 40.4 10 63.8 
 No data on age at behaviors 2 4.8 1 3.9 1 6 Willingness at initiation        Fondled Very/somewhat willing 6 67.1 5 82.4 1 36.6  Not willing at all 3 32.9 1 17.6 2 67.4 Oral sex Very/somewhat willing 1 31.5 – – 1 50  Not willing at all 2 68.5 1 100 1 50 Vaginal sex Very/somewhat willing 7 88.5 5 100 2 66.3  Not willing at all 1 11.5 – – 1 33.7 Circumstances of 1st intercourse  Love/curiosity 5 64.3 4 80.7 1 32.6 Main reasonsd Peer pressure 2 27 2 41 – –  Partner pressure 3 44 2 51.5 1 32.6  Threat/insistence 4 50 2 41 2 67.4  Money/gifts 4 49.6 2 41 2 66.3  Physically forced 2 25.0 1 20.5 1 33.7 Relationship to partner Boy/girlfriend, same age 4 48.8 2 39.8 2 66.3  Boy/girlfriend, older 1 12.7 1 19.3 – –  Other same-aged partner 2 25 1 20.5 1 33.7  Mother/father 1 13.5 1 20.5 – – Contraceptive use No 5 63.5 3 61.4 2 67.4  Yes 3 36.5 2 38.6 1 32.6 Under influence of alcohol No 7 86.5 4 79.5 3 100  Yes 1 13.5 1 20.5 – – a) Unweighted observations (n/N), weighted percent (w%) b) Indicator variable selected for LCA c) Excluding those who reported only one behavior; two respondents did not indicate the age of their respective experiences. d) Multiple response options possible; total exceed 100%.  
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Table 4.3 Latent class analysis of romantic and sexual experiences among boys and girls aged 11-14 (N=365).   1-class model 2-class model 3-class model*  Class 1 Class 1 Class 2 Class 1  Class 2  Class 3      “Involved” “Observant” “Naïve” Latent class prevalence 1.0 0.154 0.846 0.12 0.486 0.397  Item response probability       1. Know what kissing is 0.719 0.857 0.699 0.879 0.978 0.354 2. Know what sex (intercourse) is 0.672 0.84 0.647 0.871 0.951 0.271 3. Watched pornography 0.101 0.304 0.071 0.302 0.121 0.017 4. Liked someone as more than friends, they liked you back 0.146 0.877 0.038 0.907 0.018 0.064 5. Spent time alone (without adults) 0.082 0.533 0.015 0.567 0.023 0.011 6. Held hands 0.105 0.755 0.01 0.813 0.014 0.008 7. Hugged/cuddled/kissed 0.096 0.628 0.017 0.641 0.009 0.042        Model fit statistics       Number of parameters (s) 7 15  23   
G2 (Chi-square goodness of fit) 376.3 (<.001) 254.8 (<.001)  128.7 (.05)   
X2 (Likelihood ratio) 404.7 (<.001) 67.3 (<.001)  79.4 (.96)   -2 Log-likelihood 2121.1 1809.7  1724.9   AIC 2135.1 1839.7  1771.0   BIC 2162.4 1898.2  1860.6   ssBIC 2140.2 1850.6  1787.7   LMRT (k vs. k-1 classes) – <.001  <.001   Entropy – .93  .77   *Best LCA model given model fit statistics and conceptual considerations  
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Figure 4.1 Predicted probability of class membership, by age and sex 
  Table 4.4 Distribution of romantic and sexual experiences, by latent class (N=365)  Class 1* Involved Class 2* Observant Class 3* Naïve  (N=43) (N=184) (N=138)  n w% n w% n w% Latent class indicators       1. Know what kissing is 38 88.5 183 99.5 43 31.1 2. Know what sexual intercourse is 37 85.5 182 99 28 20.3 3. Watched pornography 12 28 24 13.2 1 0.8 4. Liked someone, they liked you back 40 92.2 7 0.4 9 0.6 5. Spent time alone (without adults) 25 59.1 4 2.2 2 0.1 6. Held hands 36 83.9 3 1.7 1 0.7 7. Hugged/cuddled/kissed 29 67.3 2 1.1 6 3.9 Other romantic and sexual experiences       Know friends who kissed 30 69.6 52 28 11 8.1 Know friends who had sexual intercourse 21 50.1 31 16.8 6 4.2 Currently in a relationship 25 57.6 4 2 2 1.3 Fondled private parts 9 22.1 – – – – Oral sex 3 7.3 – – – – Vaginal sex 8 20 – – – – Nr of different sexual behaviors       No sexual behaviors – – 176 95.6 130 94.9 1 type 7 16.2 8 4.5 6 3.9 2–3 types 25 57.1 – – 2 1.2 4 or more types 11 26.7 – – – – Unwilling sexual experience 4 9.9 – – – – *Class membership was calculated using posterior probabilities, i.e. respondents were assigned to their most likely class based on the latent class model.  
5.4% 23.9% 5.9% 13.5%40.0% 52.8% 44.0% 53.0%54.6% 23.3% 50.0% 33.5%0%10%20%30%40%50%60%70%80%90%
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Table 4.5 Adjusted odds ratios of class membership (N=365).  Involved vs. Naïve  Observant vs. Naïve Involved vs. Observant  aOR (95% CI) aOR (95% CI) aOR (95% CI) Age (cont.) 3.12 (2.02, 4.82)*** 1.43 (1.04, 1.98)*** 2.22 (1.47, 3.36)*** Biological sex      Boy Ref Ref Ref Girl 0.68 (0.28, 1.64) 1.05 (0.58, 1.92) 0.65 (0.28, 1.49) Started puberty      No Ref Ref Ref Yes 7.58 (1.83, 31.31)** 1.32 (0.35, 6.0) 5.75 (1.46, 22.62)* Born in the settlement      No Ref Ref Ref Yes 1.68 (0.61, 4.65) 0.84 (0.42, 1.67) 2.01 (0.8, 5.06) Relative wealth      1 (poorest) Ref Ref Ref 2 (middle poor) 1.76 (0.61, 5.04) 0.99 (0.47, 2.07) 1.78 (0.65, 4.83) 3 (least poor) 4.14 (1.28, 13.41)** 1.52 (0.68, 3.41) 2.72 (0.89, 8.3) ± Household size      1-5 people Ref Ref Ref 
≥ 6 people 0.85 (0.39, 1.87) 0.63 (0.27, 1.48) 1.36 (0.58, 3.14) Family structure      Both parents alive Ref Ref Ref Single/double orphan 4.2 (1.42, 12.46)** 1.22 (0.51, 2.89) 3.45 (1.2, 9.91)* Religiosity      Low importance/no religion Ref Ref Ref High importance 0.35 (0.1, 1.18) ± 0.97 (0.49, 5.6) 1.78 (0.65, 4.83) Body change relative to peers      About the same Ref Ref Ref Faster 2.58 (0.98, 6.77) ± 0.85 (0.23, 3.07) 2.33 (0.99, 5.49) ± Slower 0.85 (0.23, 3.07) 0.73 (0.32, 1.67) 1.16 (0.36, 3.74) School days missed past month      None Ref Ref Ref 1–2 0.48 (0.14, 1.6) 1.48 (0.69, 3.18) 0.32 (0.11, 0.93)* 
≥3 1.68 (0.51, 5.51) 1.93 (0.8, 4.64) 0.87 (0.29, 2.62) Not enrolled in school 0.81 (0.09, 7.21) 1.54 (0.14, 16.81) 0.53 (0.1, 2.72) ***p<0.001, **p<0.01 *p<0.05, ± p<.01   
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        Chapter 5 (Manuscript III) : Are gender attitudes associated with romantic and sexual experiences in early adolescence? Findings from Nairobi, Kenya   
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ABSTRACT Background: While the ages 10-14 years is a period of intensification in gender roles and perceptions, and a time when some young people initiate sexual activities, little is 
known about very young adolescents’ (VYA) gender attitudes as related to romantic and sexual relationships. This study explored the degree to which urban poor VYA endorse dominant gender norms, their permissiveness towards early heterosexual relationships, and the association between such attitudes with romantic and sexual experiences. Methods: A cross-sectional survey was conducted in an informal (slum) settlement in Nairobi (Kenya). The final analytical sample comprised 365 never-married 11-14-year-olds (84% response rate) of whom half were boys. Four scales measured agreement with gender norms related to male and female sexuality (female sexual risk, male sexual prowess, male sexual responsibility) and permissiveness towards early heterosexual relationships. Latent class analysis was used to assign respondents into three romantic and sexual experience sub-groups: 1) Involved (12%, high awareness of sex and some experience of romantic and sexual activities); 2) Observant (48%, high awareness but little own experience); and 3) Naïve (40%, little awareness or personal experience). Multivariate latent class regression models were conducted to examine the associations among gender and heterosexual relationship attitudes with romantic and sexual experience.  Results: Gender attitudes were fairly stereotypical, but varied across factors such as physical violence (among both boys and girls), adverse childhood experiences, peer norms, family structure and being born in the slum (among boys), and household size and wealth (among girls). Girls had higher endorsement of female sexual risk and male sexual prowess than did boys, while permissivness towards early sexual 
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relationships was low overall. The Involved group had higher endorsement of male sexual prowess and greater permissiveness towards early relations relative to the Naïve group. In the adjusted models, permissive relationship attitudes were the strongest predictor of greater romantic and sexual experiences. Conclusion: While urban poor VYA in this context support stereotypic gender norms related to sexuality, such attitudes have not (yet) translated into behaviors as few girls and boys reported romantic and sexual relationships, and expressed low permissiveness towards doing so. Structures need to be in place that allow the most marginalized girls and boys to challenge gender stereotypes and cultivate equitable attitudes that promote healthy sexuality and sexual health.     
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INTRODUCTION Addressing the sexual and reproductive health and rights (SRHR) challenges faced by adolescents in sub-Saharan Africa is critical. With 1.4 million adolescents aged 10-19 -year-olds living with HIV in the region as of 2016 [1], most new infections (90%) among young people aged 15-19 years are heterosexually transmitted [2] and 7 in 10 occur to young women [2]. In addition, pregnancy-related complications are among the leading causes of mortality and morbidity for women 15-19 years, who account for over half of all births in the region [3].  Growing up in urban informal settlements, or slums – a reality for many young people in sub-Saharan Africa – is a particular threat to adolescent SRHR [4-6]. Several studies in the region have demonstrated how adolescents in slums have earlier sexual debut [4,5,7,8], lower contraceptive use, and higher number of sexual partners [4,7,8] than their non-slum urban peers.  While multiple social and structural factors influence the timing and circumstances of sexual initiation in adolescence, gender – and especially harmful gender norms that perpetuate unequal power relations – are among the most important of these factors [9-11]. A global systematic review confirmed that norms related to 
the roles and power of men and women are central in shaping young people’s sexual decision making [10]. These same gender norms also dictate the freedom, mobility and extent to which boys and girls are allowed to mingle [12,13]. In settings with very restrictive sexual norms, single standards prohibit early and premarital sexual relations for both boys and girls whereas in settings with more permissive sexual cultures the very same may be tolerated for both boys and girls [14]. However in most of sub-Saharan Africa, a gendered sexual double standard prevails that expects boys to display (hetero) sexual prowess as a means of gaining social status, whereas 
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premarital sex is considered inappropriate and a way for girls to loose respectability [11,15]. Such unequal expectations carry adverse SRHR consequences for both boys and girls, and are fueled by poverty [11,16-20].  Specifically, while global evidence shows that boys who endorsee stereotypical masculinity norms are more likely to have multiple and unprotected sexual relations, and perpetrate interpersonal violence [19,21-23], the harmful effect of such norms becomes even more pronounced in slums where qualitative research has demonstrated how young men use violence and multiple sexual partnerships as strategies to compensate for and defend their masculinity, as they are unable to realize the traditional patriarchal roles as ‘breadwinners’ [16,17,21,24]. For example, a study in Maputo, Mozambique found that many poor men as young as age 16 felt 
‘worthless’ in the eyes of girlfriends due to their inability to provide them with gifts and financial support, and therefore relied on sexual prowess and violence as ways of demonstrating their male authority [16]. In contrast, girls who endorse stereotypical femininity norms may be less likely to initiate sex early based on the expectations that girls should  ‘protect’ their virginity [25]. However, girl’s endorsement of stereotypical gender norms may also constrain their ability to negotiate sex with (typically older) male partners, resulting in earlier and often coerced initiation [17,19,26,27]. Extreme poverty may further compel girls to engage in early sex to gain material and emotional support as well as trap them in abusive relations [27].  Clearly, there is a pressing need for early prevention that targets the precursors of early sexual risk taking in urban slums, including unequal gender attitudes. Early adolescence (ages 10-14) is increasingly seen as a window of opportunity as this is a period when attitudes form that in turn affect health behaviors [12,14,23,28]. Indeed, findings from the systematic review in Chapter 3 [29] indicate that very young 
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adolescent (VYA) boys and girls across the globe tend to endorse stereotypical gender attitudes related to sexuality. The results from the review, however, provided little insight into the attitudes of the most socioeconomically marginalized VYA as the preponderance of studies came from high-income settings. The current study address this gap by exploring the degree to which VYA in residing in slum neighborhoods in Nairobi endorse dominant gender norms of female and male sexuality, their permissiveness towards early relationships, and the association between such attitudes with romantic and sexual activities. Indeed, evidence indicates that while most VYA in sub-Saharan Africa have not initiated sexual intercourse, some have begun to explore intimate relationships including having boy/girlfriends and non-coital activities (kissing, hugging, genital touching) [30]. In Chapter 4, I found that very few 11-14 -year-olds in Nairobi slums reported having had vaginal sex, yet three sub-groups could be distinguished ranging from those engaging in romantic and non-coital activities (Involved), to those with little own experience but high awareness of sexual activities (Observant), and those with little awareness or experience (Naïve).  Study aims and hypothesis The study has three core objectives: 1) assess attitudes towards gender norms and early heterosexual relationships among 11-14 -year-olds in slum neighborhoods in Nairobi and describe the background, power-related and normative correlates of such attitudes; 2) examine the association between gender attitudes with romantic and sexual experiences; and 3) assess the potential mediating role of permissivness towards early heterosexual relationships on romantic and sexual experiences.  Based on systematic review findings (Chapter 3), I hypothesize that boys and girls will differ in their endorsement of gender attitudes, with boys being more likely 
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than girls to endorse stereotypical norms that perpetuate a sexual double standard (i.e. higher endorsement of both male sexual prowess and female sexual risk). I further hypothesize that gender attitudes will differ across romantic and sexual experience sub-groups in that Involved VYA will have more stereotypical attitudes relative to the other groups. Given the low prevalence of romantic and sexual activities, I expect that both boys and girls will have low permissiveness towards early heterosexual relationships. Consistent with other research [31,32], I also hypothesize that more permissive attitudes towards such relationships will be associated with higher likelihood of being in the Involved group, and that the inclusion of these attitudes in the model will mediate the effect of gender attitudes on class membership.  METHODS Participants Data were collected as part of the Global Early Adolescent study (GEAS), a 15-country study on early adolescent gender socialization and health in urban poor settings (www.geastudy.org). This paper uses data collected in the Kenyan study site, the Korogocho slum in Nairobi. A random sample of 630 never-married 10-14 -year-olds stratified by age and sex was selected from the Nairobi Urban Health and Demographic Surveillance Site (NUHDSS) [33]. Recruitment of 10-year-olds was however suspended about half way through the fieldwork due to the difficulties of these youngest respondents to understand the interview questions, and those already interviewed (n=58) were dropped from the current analysis. Of the 504 individuals aged 11-14-year-olds, 436 were eligible for interview (67 had moved out of the NUHDSS and one had died) and 366 respondents were interviewed (actual response rate 84%, 366/436). The main reasons for non-response were lack of consent or failure to reach the adolescent despite repeat attempt to locate them. Following the 
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exclusion of one respondent because of to poor data quality, the analytical sample comprised 365 11-14-year-olds (50% boys).  Procedure Following informed parental consent and adolescent assent, data were collected through mobile computer-assisted personal interviewing. Trained local data collectors of the same sex as the adolescents interviewed the respondents using tablets programmed with a mobile technology platform called SurveyCTO [34]. All interviews took place at a local school and were conducted in Swahili or English. The data collection methods have been described in detail elsewhere (Chapter 2). The Johns Hopkins Bloomberg School of Public Health Institutional Review Board, the WHO Ethical Review Board, and the African Medical and Research Foundation Ethics and Scientific Committee approved the study.  Measures 
Dependent variable The main outcome was a latent variable representing sub-groups of romantic and sexual experiences, based on responses to seven yes/no items spanning awareness about sex (know what kissing is, know what sexual intercourse is, watched pornography), romantic activities (ever liked someone as more than friends and they liked you back) and non-coital sexual activities (ever spent time alone with someone as more than friends, held hands, hugged/cuddled/kissed). Latent class analysis (LCA) was used to assign respondents to one of three classes. 
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1. Involved –high probability of being aware of sexual activities and moderate/high probability of involvement in different romantic and sexual activities13. 2. Observant –high probability of being aware of sexual activities and some probability of having watched pornography, but low probability of involvement in romantic and activities.  3. Naïve – low/moderate probability of being aware of sexual activities and low probability of involvement in romantic and activities.  The development of the LCA model has been described elsewhere (Chapter 4).  
Attitudes towards gender and early relationships Four scales were used to assess attitudes towards gender and relationships: female sexual risk, male sexual prowess, male sexual responsibility, and early heterosexual relationship attitudes. The scales were developed through exploratory factor analysis of a broader universe of items related to VYA gender norms, described in detail elsewhere (Chapter 2). Each scale item was evaluated using 5-point Likert scale ranging from 1 (disagree a lot) to 5 (agree a lot); for purposes of the current analysis scores were reverse coded so that higher scores reflect higher agreement.  The female sexual risk scale comprised seven items reflecting norms related to 
girl’s sexual vulnerability and the stigmatization of girls’ bodies and sexuality. The ordinal alpha, a measure of scale reliability using polychoric correlations given the ordinal response options [35], was 0.73.  The male sexual risk scale consisted of six items reflecting normative views of 
boys as sexual “players” who cannot be trusted to have serious relations with girls (ordinal alpha=0.79).                                                   13 Coital sexual activities were not included as an indicator variable given their low prevalance; however, such activities were only reported by those classified as Involved.  
 
 179 
Three items comprised the male sexual responsibility scale, reflecting attitudes related boy’s responsibilities in sexual relations (ordinal alpha=0.76).  Finally, the early heterosexual relationships scale consisted of seven items across two sub-scales reflecting permissivness toward early adolescent boys and girls,being in intimate relationships. The current analysis used the full scale because the sub-scales scores (differentiating attitudes about boys versus girls) were quite similar (ordinal alpha=0.8).  
Covariates The selection of covariates was guided by the Theory of Gender and Power which highlights how personal attitudes are but one aspect of the structure of social norms, which in turn work together with power-related and background factors to directly or indirectly influence behaviors [36,37]. Background covariates included age group; started puberty (self-assessed), being born in the settlement; household size; religiosity (perceived importance of religion); family structure; whether parents live together; sibling age and gender; number of school days missed during the past month; number of close friends; media use, and relative wealth (categorized into poorest, middle poor and least poor tertiles based on an index reflecting the presence of 15 household assets). Power-related covariates comprised lifetime victimization of physical violence (ever hit, slapped or otherwise physically hurt a boy/girl) and perpetration of violence (ever hit, slapped or otherwise physically hurt by a boy/girl). Both variables were treated as categorical based on the sex of the perpetrator or victim (never, opposite or both sexes, same sex only). Adverse childhood experiences (ACEs) were measured through the exposure to 13 types of abuse and household dysfunctions organized into 7 categories (emotional abuse or neglect, sexual abuse, parental substance abuse, parental mental health issues, intimate partner violence in 
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the home, parental criminal behavior, and economic adversity). Positive responses to one or more of the questions in each category were summarized to create an ACE score ranging from 0 to 7 categories [38,39]. Finally, normative covariates included perceived peer romantic norms; whether some/all versus none/few close friends think having boy/girlfriends is important.   Statistical analysis  Descriptive statistics (means, standard deviations and weighted proportions) were calculated; missing values for scale were replaced with the mean of remaining items for respondents missing less than half of scale items. The non-parametric Mann-Whitney U and Kruskal-Wallis tests were used to compare the scale scores across covariates due to the skewedness of their distributions. Each scale was also dichotomized at the median based on the sex-specific range for boys and girls; differences in the proportion with high vs. low agreement were evaluated using 
Pearson’s chi-square test. Binary logistic regression models were conducted by sex to evaluate the association between persmissivness towards early heterosexual relationships with gender attitudes.  
LCR with Vermut’s three-step correction for class uncertainty was used to model the association between latent class membership with gender and relationship attitudes [40,41]. The first step estimated the seven-indicator LCA model described earlier. In step two, individuals were assigned to their most likely class based on the model from step 1 and the uncertainty of this classification was estimated. In the third step, LCR was implemented using modal class membership as the latent outcome variable while incorporating the classification uncertainty rates from step 2. Bivariate regression of each attitudinal scale on class membership was first conducted. Next, background, normative and power-related covariates were added in blocks into a 
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series of models to estimate the adjusted odds ratio (aOR) and associated 95% confidence interval (CI) of membership in class C compared to the reference group. Bivariate significance, theory, and model fit statistics determined which covariates were included in the adjusted models. Interaction terms between sex with age and each attitudinal scale were also explored; none of the interaction terms were significant and were therefore excluded from the models. Stratified LCR models were conducted by sex; however due to the small numbers in each group these models generated very wide CIs and some parameters failed to converge.  All analyses were implemented in Stata 12 [42], except for the LCR models which were conducted in Mplus 7 [43]. The analyses used survey weights to adjust for the probability of selection and non-response by age and sex.  RESULTS Correlates of gender and early relationship attitudes  The mean age of respondents was 12.4 years (50% boys). Most (97.5%) were enrolled in school at time of survey. Table 5.1 shows the mean gender and relationship attitude scales scores (ranging from 1–5), and the overall proportion that agreed with each scale item. Girls scored higher than boys both on the female sexual risk  (4.1 vs. 3.8, p=0.02) and male sexual prowess scales (3.7 vs. 3.1 <0.001). There was also some indication that girls endorsed male sexual responsibility to a greater extent than boys, but this association was of borderline significance (p=0.06); agreement with this construct was high overall (4.2 among boys, 4.4 among girls). Overall, respondents reported low permissiveness towards early heterosexual relationships (1.9) with no difference by sex (p=0.73). Notably, only 15% of all respondents agreed that it is ok for boys and girls to be in a relationship as more than friends.  
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Gender attitudes differed significantly according to a range of characteristics as shown in Tables 5.2–5.3. Among boys, those born in the slum settlement were more likely to have high endorsement of male sexual prowess and male sexual responsibility compared to those born elsewhere; and boys who lived with a single parent had higher scores on the female sexual risk scale compared to those living with both parents. Perceiving permissive peer romantic norms was also positively associated with male sexual prowess among boys. For girls, on the other hand, living in a relatively smaller rather than larger household was positively associated with all gender attitude scales, and girls from the least poor households had higher agreement with male sexual prowess and female sexual risk relative to those with fewer household assets. For both sexes, gender attitudes were associated with experiences of physical violence. Among boys, those who reported being a victim of violence from other boys (very few reported that a girl had hit or slapped them) or to have perpetrated violence against boys or girls had higher endorsement of male sexual prowess and male sexual responsibility as well as female sexual risk compared to those without such experiences. In addition, boys who reported three or more categories of ACEs were more likely than those with no such experiences to have high agreement with male sexual prowess. Among girls, high endorsement of male sexual prowess was more common among those who reported being victims of victimization from boys or other girls and among those who perpetrated violence against other girls (very few girls reported perpetrating violence against boys).   Both boys and girls who started puberty and perceived permissive peer romantic norms had more permissive attitudes towards early heterosexual relationships. Among girls but not boys, high permissive attitudes were also more 
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common among those who were victims of violence from boys or girls, perpetrated violence against girls, and experienced a greater number of different ACEs.  Overall, gender and relationship attitudes did not vary significantly by age, having older or younger siblings, number of school days missed in the past month, daily media use, number of close friends, or religiosity. Associations between gender attitudes and early heterosexual relationship attitudes Table 5.4 presents the results from the adjusted logistic regression of gender attitudes as potential predictors of early heterosexual relationship attitudes. Among boys, more permissive attitudes was positively associated with greater endorsement of male sexual prowess (aOR=1.93, CI 1.30–2.86), but negatively associated with female sexual risk (aOR=0.45, CI 0.26–0.79). More permissive attitudes towards early heterosexual relationships were also positively associated with permissive peer norms among boys (aOR=2.83, CI 1.14, 7.05). For girls, none of the gender scales were significantly associated with attitudes towards early heterosexual relationships; rather, the strongest potential predictors of the latter was pubertal onset (aOR=3.29, CI 1.36, 7.96), permissive peer romantic norms (aOR=2.70, CI 1.11, 6.58), violence perpetration against other girls (aOR=2.68, CI 1.01, 7.23), and a greater number of different ACEs (aOR=1.25, 1.01, 1.59).  Associations between gender and heterosexual relationship attitudes with romantic and sexual experiences Figure 5.1 shows the latent romantic and sexual experience typology and the class-specific probabilities of each experience. Just under half of participants (48%) were classified as Observant, 39% were classified as Naïve, and 12% were classified as Involved. In bivariate analysis, gender and relationship attitudes differed by class 
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membership as shown in Table 5.5. The Involved group held more permissive attitudes towards early heterosexual relationships (p<0.001) and endorsed male sexual prowess (p<0.05) to a greater extent than the Naïve group; class membership was also borderline associated with male sexual responsibility (p<0.1). When stratified by sex the association with male sexual prowess was only borderline significant among boys and not significant among girls; and male sexual responsibility was a borderline significant correlate of latent class membership only among girls (p<0.1).  Results from the adjusted LCR models are shown in Tables 5.6–5.7. More permissive attitudes towards early heterosexual relationships remained strongly and positively associated with higher likelihood of being in the Involved group relative to the other groups; however, masculinity attitudes were no longer significant when all scales were added together. Given that male sexual prowess was positively associated with permissivness towards early relationships, this suggests that the latter might meditate the effect of masculinity attitudes on romantic and sexual experiences. Specifically, in Model 1, more permissive sexual relationship attitudes were associated with higher likelihood of being in the Involved group relative to both to the Naïve (aOR=2.95, CI 1.79, 4.88) and Observant (aOR=2.3, CI 1.47, 3.57) groups, but none of the gender attitude scales were significant. Although attenuated this association persisted after controlling for sociodemographics in Model 2, as well as when peer norms were included in Model 3. In the final model (Model 4) adding violence and ACEs, being in the Involved group (relative to the naïve group) remained associated with more permissive early relationship attitudes (aOR 2.64, CI 1.5, 4.62), older age (aOR=2.64, CI 1.5, 4.62), having started puberty (aOR=13.4, CI 5.8, 30.8), single/double orphanhood (aOR=4.61, CI 1.44, 14.78), perpetration of violence against the opposite or both sexes (aOR=14.0, CI 5.33, 36.68), and 
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borderline associated with lower religiosity (aOR=0.24, CI 0.05, 1.07). The same patterns of associations were found when comparing the Involved to the Observant as the reference. There were no significant differences when comparing the Observant and Naïve groups with the exception of older age being associated with the former group (aOR=2.82, 1.19, 6.7).  Results from the stratified models for boys and girls are shown in Appendix 5.1–5.2. Due to the instability of these models the results should be interpreted with caution. Overall, the results confirmed early heterosexual relationship attitudes rather than gender attitudes as a significant correlate of romantic and sexual experiences among both boys and girls.  DISCUSSION Consistent with the systematic review in Chapter 3 – much of the literature for which came from high-income countries – the results of the present study show that endorsement of a gendered sexual double standard is fairly common among VYA in the study context. However, these attitudes do not appear to have translated into reported sexual behaviors. While endorsement of male sexual prowess was higher in the Involved group relative to those naïve, permissive attitudes towards early heterosexual relationships was a more powerful correlate of romantic and sexual experiences although most young adolescents expressed low acceptance of towards such relationships.  Nevertheless, even though few boys and girls were classified as Involved and most held unfavorable attitudes towards young adolescents being in romantic/sexual relationships, this will likely change over the course of adolescence. Indeed, pubertal onset was a strong correlate of both permissive attitudes towards early heterosexual relationships as well as involvement in activities; and the likelihood of the latter also 
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increased with age. And while there was no direct association between gender attitudes with romantic and sexual experiences, this too might change given that gender norms have been found a central determinant of sexual behaviors in older adolescent populations [9-11,16-20].  In particular, the results highlight the importance of challenging stereotypical masculinity norms, as endorsement of male sexual prowess among boys (but not girls) was linked with both permissive attitudes towards and involvement in romantic and sexual activities. High agreement with masculine sexual prowess was also closely linked with violence among boys, indicating that these are central ways of demonstrating masculinity already at young ages. Evidence indicates interventions that challenge stereotypic gender norms are more effective than programs that do not question (or merely acknowledge) gender norms to reduce sexual risk taking [44] and to prevent intimate partner violence as well as HIV/STI transmission [45]. However such gender norm change programs are relatively new and more impact evaluation is needed especially in the early adolescent age group [44,45].  Surprisingly, in the current study girls scored higher than boys on both the male sexual prowess and female sexual risk scales, indicating their greater endorsement of a sexual double standard. While this finding goes against what was hypothesized, it parallels the results from the 2015 Adolescent Girls Initiative Kenya baseline survey, where girls aged 11-14 years in the Kibera slum in Nairobi were more likely than their same-aged male peers to agree that “men rape girls because 
they cannot control themselves” (31% vs. 24%) and over a third agreed that it is “the 
girl’s duty to do whatever a man wants in marriage” [46]. One potential explanation 
in Nairobi slums for girls’ higher agreement with female sexual risk and male sexual prowess may be that they are more acutely aware of, as well as exposed to, gender 
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and power imbalance than are boys. Indeed, findings from the qualitative phase of the GEAS showed that as girls enter adolescence their mobility is increasingly restricted as parents perceive their daughters sexual development as problematic and consequently warn them about boys and risks related to their sexual and reproductive health [47].  However, while girls were more likely than boys to endorse stereotypical norms, such endorsement was not associated with permissive attitudes towards or involvement in romantic and sexual activities. While this is rather suspiring given the 
evidence linking girls’ support of unequal gender attitudes to greater sexual risk [13,17,19,26,27], it may reflect the fact that very few girls were classified as Involved, thus limiting the ability to detect significant differences. It may also be that power-related factors are more central drivers of girls’ sexual trajectories, given the strong association between violence and ACEs with early heterosexual relationship attitudes as well as romantic and sexual experiences. The latter finding reinforces what was concluded in Chapter 3, namely the importance of creating safety nets and support structures around girls to promote their agency and ability to challenge harmful gender stereotypes.  It is also important to reinforce that gender attitudes in early adolescence are complex and transient [13]. In the current study, many girls and boys had high agreement with male sexual prowess and but simultaneously reported an even higher agreement with male sexual responsibility (that boys should wait to have sex until they can support for their families and be careful not to get girls pregnant). Similar conflicting viewpoints on male sexuality were found in a qualitative study with 12-14-year-olds in South Africa. Focus groups with young adolescents revealed that while sexual activity was overall considered to be something that adults do and 
 
 188 
should be postponed until marriage, male sexuality was simultaneously constructed as biologically determined, legitimizing and promoting early and multiple sexual partnerships among boys (but not girls) [48]. At the nexus of these two conflicting norms, responsibility appears to be undermined by the need for boys to prove masculinity through sexual prowess. This may help explain why male sexual responsibility was not associated with romantic and sexual experiences in the current study, although it may also be because this norm was so strong overall (i.e. there was little variability in the scores). Limitations This study has limitations that are important to mention. First, being cross-sectional precludes assessing the directionality of associations; for example, it may be that stereotypical gender attitudes and permissive relationship attitudes are consequences rather than predictors of romantic and sexual experiences. Secondly, the small sample size did not allow stratifying all models by sex and limited the power to detect significant differences. However, to the extent possible I attempted to fit separate models for boys and girls to verify trends in associations. Thirdly, all data were self-reported and it is possible that respondents underreported their romantic and sexual experiences. It is also possible that some VYA had trouble understanding questions related to gender norms and sexual relationships, although according to the data collectors most respondents understood and answered truthfully to all questions asked, with no differences by age or sex. Nontheless, to our knowledge this is the first study to assess gender attitudes across a typology of romantic and sexual experiences among urban poor 11-14-year-olds in sub-Saharan Africa. Of the three identified romantic and sexual experience sub-groups, it is clear that the smallest group – those Involved – is particularly 
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important to target with SRHR information given that this group held more permissive attitudes toward early relations and more likely to report risk factors for early debut including violence and orphanhood. However, an equally important group to focus on would be the Observant group, who held fairly stereotypical attitudes and were clearly aware of – but had not yet engaged in – romantic and sexual activities. Indeed, it is because of the fact that most girls and boys had not yet formed intimate and sexual relationships (and their low permissiveness towards doing so) that makes the early adolescent period especially important for encouraging gender equitable views and behaviors. Furthermore, the results highlight that personal attitudes interacts with other domains of the Theory of Gender and power [36,37] such as violence to shape romantic and sexual experiences. Thus, for interventions to be successful in addressing harmful gender stereotypes among adolescents in urban poor settings, such programs need to move beyond a focus on individual attitudes to address the wider social and structural factors that affect gender norms as well as sexual behaviors. In particular, structures need to be in place that allow girls as well as boys to challenge gender stereotypes related to sexuality and that provide them with the support and information that they need to make informed decisions once they engage in sexual activities.  CHAPTER 5 REFERENCES 1. UNICEF. For every child, end AIDS – seventh stocktaking report. New York, NY: UNICEF; 2016. 2. UNAIDS. The Gap report. Geneva, Switzerland; 2014. 3. UNFPA. Motherhood in Childhood. Facing the challenge of adolescent pregnancy. State of World Population 2013. New York: UNFPA; 2013. 4. Dodoo FN, Zulu EM, Ezeh AC. Urban-rural differences in the socioeconomic deprivation-sexual behavior link in Kenya. Soc Sci Med. 2007;64: 1019-1031. 
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Table 5.1 Gender attitudes related to sexuality and relationships: scales scores for 11-14-year-old boys and girls. Scale Total  Boys Girls   % agreea Mean (SD) Mean (SD) Mean (SD) p* Female sexual risk  3.9 [0.8] 3.8 [0.8] 4.1 [0.7] 0.02 
Girls wear short dresses to get boys’ attention 69.6     
Girls should be careful about the way they look so as not to seduce men 75.0     
Girls should avoid boys because they trick them into having sex 72.0     
If a girl says “no” to sex her boyfriend will dump her  55.9     
A girl might get a boyfriend because she wants money or gifts  68.8     
Girls often get into "trouble" when they have boyfriends 80.1     
Girls should protect their reputation above anything else 87.6     Male sexual prowess  3.4 [0.5] 3.1 [1.0] 3.7 [1.0] <0.001 Boys have girlfriends to show off to their friends 49.9     Boys have girlfriends for fun more than love 48.2     Boys generally compete for the prettiest girls 75.7     Boys like girls who wear revealing clothes 52.7     Boys lose interest in a girl after they have sex with her 50.8     Boys fool girls into having sex 72.1     Male sexual responsibility  4.3 [0.9] 4.2 [1.0] 4.4 [0.9] 0.06 Boys should not have sexual intercourse until they can provide for a family 81.6     Boys should be careful not to get a girl pregnant 87.2     
A boy should take responsibility if he gets a girl pregnant 80.5     Early heterosexual relationships  1.9 [0.8] 1.9 [0.8] 2.0 [0.8] 0.73 
It’s ok for a boy your age to talk and spend time with a girl alone 17.9     
It’s ok for a boy your age to be in a relationship with a girl as more than friends 15.1     It is ok for a boy to have more than one girlfriend at a time  10.2     It is ok for a girl and boy your age to talk and spend time together alone 26.9     It is ok for a girl your age to be in a relationship with a boy as more than friends 14.9     
It’s normal for a girl to want a boyfriend at your age 18.2     A girl can have a boyfriend as long as she continues working well in school 36.7     
a) Proportion responding “totally agree” or “agree” to each individual item.  * Using the Mann Whitney U-test to assess differences in mean ranks. Higher scale scores indicate greater agreement.  
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Table 5.2 Gender and relationship attitude scale scores by background, power-related and normative characteristics: Boys (N=181)  Early heterosexual relations Female sexual risk Male sexual prowess Male sexual responsibility Variable  High agree  High agree  High agree  High agree  Mean (SD)a n (%)b Mean (SD)a n (%)b Mean (SD)a n (%)b Mean (SD)a n (%)b Age          11 to 12 1.8 [0.8] 41 (45.5) 3.7 [0.9]± 39 (43.4)± 3.0 [1.0] 42 (46.9) 4.2 [1.0] 40 (44.4) 13 to 14 2.0 [0.9] 50 (54.4) 4.0 [0.8] 51 (55.4) 3.3 [1.0] 47 (51.6) 4.3 [1.0] 42 (46.5) Started puberty         No 1.8 [0.8]* 28 (40.9)* 3.7 [1.0] 30 (45.8) 3.1 [1.0] 35 (52.5) 4.2 [1.1] 31 (46.1) Yes 2.0 [0.8] 63 (55.1) 3.9 [0.8] 60 (51.1) 3.2 [1.0] 54 (47.1) 4.2 [1.0] 51 (45.0) Born in the settlement         No 1.7 [0.7] 19 (41.2) 3.8 [0.8] 21 (46.7) 2.9 [1.1]* 17 (37.8)* 4.2 [0.9] 15 (32.9)* Yes 2.0 [0.9] 72 (42.4) 3.9 [0.9] 69 (50.0) 3.2 [1.0] 72 (52.9) 4.2 [1.0] 67 (49.5) Religiosity         Low importance 2.0 [0.9] 13 (48.5) 3.7 [0.7] 11 (41.6) 3.2 [1.1] 14 (52.6) 4.3 [0.9] 9 (34.2) High importance 1.9 [0.8] 78 (49.9) 3.9 [0.8] 79 (50.4) 3.1 [1.0] 75 (48.6) 4.2 [1.0] 73 (47.3) Household size         1-5 people 1.9 [0.7] 32 (46.7) 3.9 [0.8] 34 (50.3) 3.1 [1.0] 44.9 (30) 4.3 [1.0] 30 (45.7) 6 or more 2.0 [0.9] 59 (51.6) 3.8 [0.9] 56 (48.4) 3.2 [1.0] 59 (51.7) 4.2 [1.0] 52 (45.2) Relative household wealth         Poorest 2.0 [0.9] 29 (49.0) 3.9 [0.8] 29 (48.7) 3.2 [1.1] 34 (57.8) 4.1 [1.0] 22 (36.5) Middle poor 1.9 [0.9] 29 (51.0) 3.8 [0.9] 27 (46.9) 3.0 [1.0] 25 (43.9) 4.2 [1.0] 25 (45.9) Least poor 1.9 [0.8] 33 (49.3) 3.9 [0.9] 34 (51.3) 3.1 [1.0] 30 (45.7) 4.3 [1.0] 35 (52.9) Family structure         Both parents alive 1.9 [0.8] 76 (49.8) 3.8 [0.8]± 72 (46.8)± 3.1 [1.0]± 72 (47.3) 4.2 [1.0] 65 (43.0) Single/double orphan 2.1 [1.1] 15 (49.3) 4.1 [0.8] 18 (61.2) 3.4 [0.9] 17 (58.7) 4.4 [0.8] 17 (58.1) 
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Parents live together         No 2.0 [0.9] 13 (43.2) 4.1 [0.8]* 19 (62.3)± 3.2 [1.1] 17 (57.9) 4.1 [1.1] 12 (39.5) Yes 1.9 [0.7] 63 (51.4) 3.7 [0.8] 53 (43.1) 3.1 [1.0] 55 (44.8) 4.2 [1.0] 53 (43.8) Brothers         None 2.1 [0.7] 15 (65.4) 4.0 [0.8] 12 (51.2) 2.9 [0.9] 11 (49.3) 4.3 [0.9] 10 (42.6) Younger 1.8 [0.7] 18 (37.6) 4.0 [0.7] 29 (59.0) 3.0 [1.1] 21 (43.9) 4.3 [1.1] 27 (57.0) Older 2.0 [0.9] 58 (51.8) 3.7 [0.9] 49 (44.3) 3.2 [1.0] 57 (51.4) 4.2 [0.9] 45 (40.8) Sisters         None 2.3 [0.8]± 16 (67.0) 3.7 [1.0] 12 (50.7) 2.9 [1.0] 10 (42.0) 4.3 [1.0] 12 (49.9) Younger 1.7 [0.7] 16 (39.2) 3.9 [0.8] 21 (40.9) 3.1 [1.0] 17 (41.7) 4.1 [1.1] 18 (44.4) Older 1.9 [0.9] 59 (49.9) 3.9 [0.8] 57 (48.5) 3.2 [1.0] 62 (53.4) 4.2 [1.0] 52 (44.8) School days missed past mo.         None 1.9 [0.8] 44 (49.3) 3.8 [0.9] 45 (50.3) 3.2 [1.0] 47 (52.7) 4.2 [1.0] 38 (43.7) 1–2 1.9 [0.8] 29 (51.8) 3.9 [0.8] 26 (46.1) 3.0 [1.1] 23 (41.8) 4.1 [1.1] 23 (40.5) 
≥3 2.1 [0.9] 16 (50.8) 3.9 [0.8] 16 (50.8) 3.3 [0.9] 17 (54.1) 4.4 [0.8] 19 (61.6) Not in school 1.9 [1.2] 2 (30.1) 4.0 [0.8] 3 (50.0) 3.0 [1.2] 2 (34.9) 4.4 [0.6] 2 (30.1) Media use (daily)         Do not use media 1.8 [0.7] 19 (43.9) 3.9 [0.8] 23 (51.5) 3.1 [1.1] 23 (51.5) 4.2 [1.0] 20 (44.4) 1-2 hour 2.0 [0.9] 56 (52.7) 3.9 [0.8] 50 (48.3) 3.2 [1.0] 50 (48.3) 4.2 [1.0] 48 (47.0) 3 or more hours 2.0 [0.8] 16 (48.7) 3.6 [1.0] 16 (48.3) 3.1 [0.9] 16 (48.3) 4.1 [1.1] 14 (41.8) Nr close friends         0-1 1.9 [0.9] 7 (44.4) 3.6 [0.8] 5 (30.7) 3.2 [1.1] 9 (56.2) 4.0 [1.2] 6 (37.2) 2–3 1.9 [0.8] 29 (53.9) 3.8 [0.7] 24 (44.1) 3.0 [1.0] 22 (42.0) 4.0 [1.1] 20 (37.9) 3 or more 1.9 [0.8] 44 (48.6) 3.9 [0.9] 61 (54.0) 3.2 [1.0] 58 (51.4) 4.3 [0.9] 56 (50.0) Close friends think having boy/girlfriends is important         Few/none 1.8 [0.8]** 62 (43.6)** 3.8 [0.8] 68 (47.8) 3.0 [1.1]** 63 (44.8)* 4.2 [1.0] 64 (45.1) 
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Some/all 2.4 [0.8] 29 (72.3) 3.9 [0.9] 22 (53.9) 3.5 [0.8] 26 (65.0) 4.3 [1.1] 18 (46.4) Violence victimization         Never 1.9 [0.8] 67 (49.3) 3.8 [0.9]* 62 (45.7) 3.0 [1.1]* 62 (45.6)* 4.2 [1.0] 55 (40.5)* Only same sex 2.0 [0.9] 21 (51.3) 4.1 [0.7] 25 (60.3) 3.5 [0.7] 26 (65.8) 4.4 [0.9] 24 (61.3) Opposite/both sexes 2.5 [1.0] 3 (48.2) 3.5 [0.8] 3 (52.9) 3.0 [0.6] 1 (19.3) 4.2 [0.9] 3 (52.0) Violence perpetration         Never 1.9 [0.8] 70 (51.9) 3.7 [0.9]* 58 (42.7)* 3.0 [1.1]* 58 (43.1)* 4.1 [1.0]* 52 (39.0)* Only same sex 1.9 [0.8] 11 (41.3) 4.3 [0.6] 18 (68.2) 3.3 [0.8] 15 (58.3) 4.5 [0.8] 17 (64.6) Opposite/both sexes 1.9 [0.9] 10 (46.3) 4.1 [0.7] 14 (65.3) 3.6 [0.8] 16 (75.1) 4.5 [0.9] 13 (61.4) ACES (nr of categories)         0 1.8 [0.8] 8 (39.9) 3.9 [0.9] 11 (54.1) 3.2 [1.1]** 11 (55.2)** 4.2 [1.1] 11 (53.6) 1 1.9 [0.8] 26 (48.6) 3.6 [0.9] 21 (39.3) 2.8 [1.0] 17 (31.6) 4.2 [1.1] 23 (42.3) 2 1.8 [0.7] 23 (43.0) 3.9 [0.8] 27 (51.2) 3.2 [1.0] 24 (46.6) 4.3 [0.9] 25 (49.0) 3 or more 2.1 [0.9] 34 (61.0) 3.9 [0.8] 31 (55.0) 3.5 [1.0] 37 (66.9) 4.2 [1.0] 23 (42.0) ***p<0.001, ** p<0.01, *p<0.05, ±p<0.1.  a) The Mann Whitney U-test was used to assess differences in mean ranks between two groups, and the Kruskal-Wallis test for two or more groups.  b) Pearson’s chi-square test was used compare differences in high (median or above) vs. low agreement, for each covariate category. Weighted row percent are displayed.   
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Table 5.3 Gender and relationship attitude scale scores by background, power-related and normative characteristics: Girls (N=184)  Early heterosexual relations Female sexual risk Male sexual prowess Male sexual responsibility Variable  High agree  High agree  High agree  High agree  Mean (SD)a n (%)b Mean (SD)a n (%)b Mean (SD)a n (%)b Mean (SD)a n (%)b Age          11 to 12 1.9 [0.7] 41 (45.0) 4.1 [0.7] 45 (49.3) 3.6 [0.9] 42 (46.2) 4.4 [0.8] 50 (54.7) 13 to 14 2.0 [0.9] 46 (49.5) 4.1 [0.8] 47 (50.5) 3.7 [1.0] 50 (53.8) 4.4 [0.9] 50 (53.7) Started puberty         No 1.7 [0.7]* 15 (29.1)* 4.1 [0.7] 25 (47.6) 3.5 [1.0]± 22 (42.5) 4.4 [0.9] 29 (55.1) Yes 2.1 [0.8] 72 (54.7) 4.1 [0.7] 67 (50.8) 3.8 [1.0] 70 (52.9) 4.4 [0.9] 71 (53.9) Born in the settlement         No 2.0 [0.7] 32 (49.0) 4.0 [0.7] 27 (42.05) 3.6 [1.0] 31 (47.7) 4.4 [1.0] 36 (56.2) Yes 1.9 [0.8] 55 (46.1) 4.1 [0.8] 65 (54.1) 3.7 [1.0] 61 (51.0) 4.4 [0.8] 64 (53.2) Religiosity         Low importance 2.0 [0.9] 4 (32.9) 4.0 [0.6] 6 (40.0) 3.5 [1.0] 5 (40.3) 4.4 [0.8] 5 (41.8) High importance 2.0 [0.8] 83 (48.1) 4.1 [0.7] 87 (50.6) 3.7 [1.0] 87 (50.0) 4.4 [0.9] 95 (55.1) Household size         1-5 people 2.0 [0.8] 52 (51.2) 4.2 [0.6]** 57 (56.5)* 3.8 [1.0]* 59 (58.1)* 4.6 [0.7]** 62 (61.9)* 6 or more 1.9 [0.8] 35 (41.2) 3.9 [0.8] 35 (41.7) 3.5 [0.9] 33 (39.6) 4.2 [1.0] 38 (44.8) Relative household wealth         Poorest 1.9 [0.8] 26 (39.4) 4.1 [0.7]* 33 (50.2)* 3.6 [1.0]* 32 (48.7) 4.3 [0.9] 31 (47.0) Middle poor 2.0 [0.8] 37 (53.6) 3.9 [0.7] 26 (38.4) 3.4 [0.9] 29 (41.6) 4.5 [0.8] 40 (59.1) Least poor 2.0 [0.8] 24 (48.0) 4.3 [0.8] 33 (65.0) 3.9 [1.0] 32 (62.4) 4.4 [0.8] 29 (56.8) Family structure         Both parents alive 2.0 [0.8] 72 (47.1) 4.1 [0.7] 80 (52.1) 3.7 [1.0] 78 (50.8) 4.5 [0.8]* 88 (57.3)± Single/double orphan 2.0 [0.7] 15 (47.2) 4.0 [0.6] 12 (38.7) 3.7 [0.8] 14 (45.0) 4.2 [0.9] 12 (39.3) 
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Parents live together         No 2.1 [0.8] 21 (57.5) 4.1 [0.9] 21 (56.4) 3.6 [1.1] 18 (49.2) 4.4 [0.8] 19 (52.4) Yes 1.9 [0.8] 51 (43.8) 4.1 [0.7] 59 (50.8) 3.7 [0.9] 60 (51.3) 4.5 [0.8] 69 (58.9) Brothers         None 2.1 [1.0] 9 (42.2) 3.9 [0.8]± 9 (42.2)± 3.9 [0.7] 14 (60.7) 4.5 [0.8] 11 (52.2) Younger 1.9 [0.8] 23 (38.3) 4.2 [0.6] 37 (61.7) 3.8 [0.9] 34 (56.4) 4.5 [0.7] 33 (54.8) Older 2.0 [0.7] 55 (53.3) 4.0 [0.7] 46 (44.6) 3.6 [1.0] 45 (42.7) 4.3 [1.0] 56 (54.3) Sisters         None 1.8 [0.8] 10 (38.6) 4.2 [0.7] 14 (52.9) 3.7 [1.0] 14 (52.2) 4.7 [0.5] 17 (65.5)± Younger 2.0 [0.9] 22 (50.5) 4.2 [0.7] 26 (59.0) 3.7 [1.0] 22 (49.8) 4.5 [0.8] 29 (65.7) Older 2.0 [0.8] 55 (47.9) 4.0 [0.7] 52 (45.7) 3.7 [1.0] 56 (49.2) 4.3 [0.9] 54 (47.2) School days missed past mo.         None 1.9 [0.8] 49 (44.8) 4.0 [0.8] 48 (43.9) 3.7 [1.0] 54 (49.4) 4.4 [0.9] 59 (54.6) 1–2 2.0 [0.8] 20 (52.4) 4.2 [0.7] 21 (55.7) 3.9 [0.9] 22 (58.0) 4.5 [0.6] 21 (54.1) 
≥3 2.0 [0.9] 17 (51.3) 4.2 [0.6] 20 (60.2) 3.5 [1.1] 14 (41.7) 4.4 [0.8] 18 (53.9) Not in school 1.5 [0.3] 1 (23.8) 4.2 [0.2]  3.8 [0.7] 2 (50.4) 4.2 [1.2] 2 (49.6) Media use (daily)         Do not use media 1.9 [0.8] 19 (47.3) 4.0 [0.8] 19 (46.7) 3.5 [1.1] 19 (46.7) 4.4 [0.8] 21 (51.7) 1-2 hour 1.9 [0.8] 41 (43.5) 4.1 [0.7] 49 (52.0) 3.7 [0.9] 45 (47.8) 4.4 [0.8] 52 (55.0) 3 or more hours 2.0 [0.8] 27 (54.0) 4.1 [0.7] 24 (48.3) 3.7 [1.0] 28 (56.1) 4.3 [1.0] 27 (54.8) Nr close friends         0-1 1.7 [0.6] 6 (37.0) 4.1 [0.7] 8 (47.6) 3.6 [1.1] 8 (47.6) 4.5 [0.7] 9 (53.6) 2–3 2.0 [0.8] 32 (53.4) 4.0 [0.7] 27 (45.3) 3.7 [0.9] 28 (47.4) 4.3 [1.0] 27 (45.3) 3 or more 2.0 [0.8] 49 (45.2) 4.1 [0.7] 57 (52.7) 3.7 [1.0] 56 (51.5) 4.5 [0.8] 64 (59.3) Close friends think having boy/girlfriends is important         Few/none 1.9 [0.8]** 60 (42.9)* 4.1 [0.7] 74 (52.8) 3.7 [1.0] 73 (52.1) 4.5 [0.8]± 80 (57.1) 
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Some/all 2.3 [0.8] 27 (60.6) 3.9 [0.8] 18 (40.7) 3.7 [1.0] 19 (42.7) 4.2 [1.0] 20 (45.1) Violence victimization         Never 1.9 [0.8]* 61 (45.2)* 4.1 [0.7] 67 (49.5) 3.6 [1.0]* 66 (48.8)* 4.4 [0.9] 75 (55.4) Only same sex 2.2 [0.7] 7 (36.1) 4.0 [0.7] 13 (43.5)  3.8 [0.9] 14 (46.2) 4.4 [4.4] 17 (56.1) Opposite/both sexes 2.1 [1.0] 19 (62.9) 4.1 [0.7] 12 (62.2) 4.0 [0.6] 12 (62.8) 4.5 [4.5] 8 (43.0) Violence perpetration         Never 1.9 [0.8]* 56 (42.0)* 4.0 [0.7] 64 (47.8) 3.6 [1.0]* 59 (44.1)* 4.4 [0.9] 72 (53.9) Only same sex 2.2 [0.8] 7 (53.5) 4.2 [0.7] 21 (56.1) 4.1 [0.9] 27 (71.6) 4.4 [0.9] 22 (58.0) Opposite/both sexes 1.9 [0.6] 24 (63.5) 4.0 [0.8] 7 (53.7)  3.7 [0.7] 6 (46.7) 4.4 [0.8] 6 (47.7) ACES (nr of categories)         0 1.7 [0.8]** 6 (30.6)* 4.1 [0.9] 11 (55.6) 3.7 [1.0] 13 (65.1) 4.6 [0.6] 13 (65.3) 1 1.7 [0.7] 15 (33.7) 4.0 [0.7] 21 (44.1) 3.6 [1.0] 23 (47.9) 4.3 [1.1] 26 (55.0) 2 1.9 [0.7] 27 (49.2) 4.2 [0.7] 31 (57.2) 3.8 [1.0] 29 (54.0) 4.4 [0.7] 28 (51.3) 3 or more 2.3 [0.8] 38 (61.2) 4.0 [0.7] 29 (46.1) 3.6 [0.9] 27 (42.7) 4.4 [0.8] 33 (52.7) ***p<0.001, ** p<0.01, *p<0.05, ±p<0.1.  a) The Mann Whitney U-test was used to assess differences in mean ranks between two groups, and the Kruskal-Wallis test for two or more groups.  c) Pearson’s chi-square test was used compare differences in high (median or above) vs. low agreement, for each covariate category. Weighted row percent are displayed.   
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Table 5.4 Predictors of permissive attitudes towards early heterosexual relationships (high vs. low agreement) among urban poor 11-14-year-olds in Nairobi   Boys (N=181) Girls (N=184) Variable aOR 95% CI aOR 95% CI Female sexual risk (cont.) 0.45** 0.26, 0.79 0.97 0.58, 1.64 Male sexual prowess (cont.) 1.93** 1.30, 2.86 0.74 0.47, 1.19 Male sexual responsibility (cont.) 0.77 0.53, 1.12 0.86 0.56, 1.31 Age 13-14 years (vs.: 11-12 years) 1.28 0.65, 2.50 0.71 0.35, 1.45 Started puberty (vs. no) 1.75 0.87, 3.51 3.29** 1.36, 7.96 Born in the settlement (vs. no) 1.29 0.58, 2.88 1.07 0.51, 2.23 Single/double orphan (vs.: both parents alive) 1.10 0.30, 4.00 0.68 0.23, 2.08 Parents live together (vs. no) 1.32 0.49, 3.55 0.75 0.33, 1.74 
Household size ≥6 people (vs. 1-5 people) 0.97 0.47, 1.98 0.70 0.35, 1.42 Most friends think having boy/girlfriends is important (vs. none/few) 2.83* 1.14, 7.05 2.70* 1.11, 6.58 Violence perpetration, opposite/both sex (vs. never) 0.62 0.19, 2.04 1.54 0.44, 5.40 Violence perpetration, only same sex (vs. never) 0.62 0.21, 1.90 2.68* 1.01, 7.23 ACEs categories (cont.) 1.11 0.87, 1.43 1.25* 1.01, 1.59 *** p<0.001, ** p<0.01, * p<0.05     
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IndicatorInvolved (12%) Observant (48%) Naïve (40%)
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Table 5.5 Mean score of gender and heterosexual relationship attitudes, by most likely class membership (higher scores reflect higher agreement)  Romantic/sexual experience typology (most likely latent class membership)  All Boys Girls  Class 1 Class 2 Class 3 Class 1 Class 2 Class 3 Class 1 Class 2 Class 3  Involved Observant Naïve Involved Observant Naïve Involved Observant Naïve  Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] Mean [SD] Early heterosexual relationships 2.5  1.9  1.8  2.4  1.9  1.8  2.7  1.9  1.8   [1.0]*** [0.8] [0.7] [1.1]* [0.8] [0.7] [0.7]*** [0.8] [0.7] Female sexual risk 4.0  4.0  3.8  3.9  4.0  3.7 4.1  4.1 4.0   [0.9] [0.7] [0.8] [0.8] [0.8] [0.9] [1.0] [0.7] [0.7] Male sexual prowess 3.6  3.5  3.2  3.3  3.2  3.0 4.0  3.7  3.5   [0.9]* [1.0] [1.1] [0.9]± [1.0] [1.0] [0.6] [0.9] [1.0] Male sexual responsibility 4.4  4.4  4.2 4.4  4.3  4.1  4.3  4.6  4.2   [0.9]± [0.8] [1.0] [0.9] [0.9] [1.1] [0.8]± [0.8] [0.9] *** p<0.001, ** p<0.01, * p<0.05, ±p<0.1 using Kruskal-Wallis test of mean ranks by latent class membership (reference class: naïve group).   
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Table 5.6 Adjusted association between gender attitudes and being in the Involved vs. the Naïve and Observant groups, controlling for covariates.  Model 1 Model 2 Model 3 Model 4  Variable Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk 1.21 (0.55, 2.64) 1.04 (0.51, 2.14) 0.83 (0.35, 1.93) 0.79 (0.35, 1.79) 0.91 (0.36, 2.28) 0.88 (0.36, 2.15) 1.01 (0.36, 2.87) 1.0 (0.37, 2.73) Male sexual prowess 1.12 (0.7, 1.79) 1.04 (0.66, 1.62) 1.25 (0.74, 2.1) 1.17 (0.71, 1.92) 1.16 (0.71, 1.89) 1.07 (0.67, 1.72) 1.06 (0.61, 1.85) 1.01 (0.59, 1.73) Male sexual responsibility 1.24 (0.73, 2.11) 0.93 (0.54, 1.58) 1.67 (0.77, 3.63) 1.19 (0.6, 2.38) 1.68 (0.73, 3.86) 1.2 (0.57, 2.54) 1.48 (0.74, 2.99) 1.08 (0.56, 2.06) Early heterosexual relationships 2.95 (1.79, 4.88)*** 2.3 (1.47, 3.57)*** 2.64 (1.46, 4.74)*** 2.13 (1.29, 3.5)*** 2.39 (1.34, 4.28)** 1.91 (1.17, 3.1)** 2.64 (1.5, 4.62)** 2.17 (1.34, 3.51)** Age (ref: 11-12 years)   8.36 (2.67, 26.15)* 2.9 (0.7, 12.07) 8.07 (2.93, 22.23)** 2.74 (0.61, 12.26) 8.79 (3.0, 26.1)** 3.12 (0.62, 15.71) Female (ref: Male)   1.12 (0.21, 5.83) 0.83 (0.17, 4.05) 1.33 (0.22, 7.98) 0.96 (0.17, 5.42) 1.64 (0.27, 10.08) 1.2 (0.2, 7.06) Age*sex interaction   0.25 (0.03, 1.9) 0.62 (0.09, 4.07) 0.26 (0.03, 2.1) 0.67 (0.09, 4.71) 0.28 (0.03, 2.4) 0.67 (0.09, 5.33) Started puberty   10.77 (3.73, 31.1)*** 7.14 (1.68, 30.28)*** 11.69 (3.66, 37.39)** 7.78 (1.65, 36.72)* 13.36 (5.8, 30.8)** 12.54 (4.53, 34.75)*** Born in the settlement   1.37 (0.48, 3.91) 1.55 (0.58, 4.14) 1.23 (0.42, 3.55) 1.38 (0.51, 3.7) 1.33 (0.44, 4.04) 1.5 (0.54, 4.15) Single/double orphan   3.51 (1.07, 11.47)* 2.77 (0.97, 7.91)± 4.1 (1.27, 13.21)* 3.31 (1.13, 9.64)* 4.61 (1.44, 14.78)** 4.01 (1.32, 12.2)* 
Household size ≥ 6 people (ref: 1-5 people)   1.37 (0.48, 3.95) 1.69 (0.65, 4.36) 1.4 (0.49, 4.03) 1.71 (0.66, 4.42) 1.36 (0.49, 3.73) 1.67 (0.65, 4.28) Middle poor tertile  (ref: poorest)   0.87 (0.27, 2.79) 1.21 (0.4, 3.61) 0.86 (0.25, 2.95) 1.2 (0.38, 3.84) 1.06 (0.34, 3.32) 1.39 (0.48, 4.04) Least poor tertile  (ref: poorest)   2 (0.66, 6.11) 1.68 (0.6, 4.7) 2.14 (0.66, 6.88) 1.81 (0.61, 5.42) 2.43 (0.68, 8.67) 2.07 (0.61, 7.02) High religiosity  (ref: low/no religion)   0.36  (0.07, 1.82)± 0.33  (0.1, 1.11)± 0.33 (0.09, 1.24)± 0.31 (0.08, 1.2)± 0.24 (0.06, 1.01)± 0.23 (0.05, 1.07)± 
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Close friends think having boy/girlfriends is important      1.8 (0.68, 4.81) 2.08 (0.82, 5.3) 1.91 (0.65, 5.66) 2.26 (0.81, 6.28) Violence perpetration, opposite/both sex        13.99 (5.33, 36.68)** 10.37 (4.77, 22.54)** Violence perpetration, only same sex       1.08 (0.3, 3.91) 0.78 (0.23, 2.58) ACE categories (cont.)       1.09 (0.82, 1.46) 1 (0.78, 1.29) *** p<0.001, ** p<0.01, * p<0.05, ±p<0.1    
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Table 5.7 Adjusted odds ratio of being in the Observant vs. the Naïve group, controlling for covariates.  Model 1 Model 2 Model 3 Model 4  Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk 1.16 (0.77, 1.76) 1.05 (0.69, 1.58) 1.03 (0.68, 1.56) 1.01 (0.66, 1.54) Male sexual prowess 1.08 (0.79, 1.47) 1.07 (0.77, 1.48) 1.08 (0.78, 1.5) 1.05 (0.76, 1.46) Male sexual responsibility 1.34 (0.97, 1.85)± 1.4 (0.96, 2.03)± 1.4 (0.96, 2.03)± 1.38 (0.96, 1.97) Early heterosexual relationships 1.29 (0.88, 1.87) 1.24 (0.82, 1.86) 1.25 (0.82, 1.92) 1.21 (0.79, 1.86) Age 13-14 years (ref: 11-12 years)  2.88 (1.22, 6.76)* 2.94 (1.24, 7.02)** 2.82 (1.19, 6.7)* Female (ref: Male)  1.35 (0.61, 3.02) 1.38 (0.61, 3.1) 1.37 (0.61, 3.1) Age*sex interaction  0.41 (0.13, 1.33) 0.4 (0.12, 1.32) 0.41 (0.12, 1.4) Started puberty  1.51 (0.82, 2.79) 1.5 (0.81, 2.78) 1.44 (0.78, 2.64) Born in the settlement   0.89 (0.46, 1.71) 0.89 (0.46, 1.72) 0.89 (0.45, 1.74) Single/double orphan  1.27 (0.56, 2.89) 1.24 (0.54, 2.86) 1.15 (0.49, 2.7) 
Household size ≥ 6 people (ref: 1-5 people)  0.81 (0.45, 1.48) 0.82 (0.45, 1.5) 0.81 (0.45, 1.47) Middle poor tertile (ref: poorest)  0.72 (0.36, 1.47) 0.72 (0.35, 1.47) 0.76 (0.36, 1.61) Least poor tertile (ref: poorest)  1.19 (0.56, 2.52) 1.18 (0.55, 2.53) 1.17 (0.54, 2.54) High religiosity (ref: low/no religion)  1.1 (0.38, 3.16) 1.08 (0.36, 3.22) 1.07 (0.37, 3.11) Close friends think having boy/girlfriends is important   0.87 (0.43, 1.77) 0.85 (0.41, 1.74) Violence perpetration, opposite/both sex    1.35 (0.37, 4.94) Violence perpetration, only same sex    1.39 (0.64, 3.03) ACE categories (cont.)    1.09 (0.87, 1.37) *** p<0.001, ** p<0.01, * p<0.05, ±p<0.1  
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          Chapter 6 : Conclusion    
 
 208 
This dissertation focuses on the endorsement of gender norms among VYA (very young adolescents) globally and investigates the link between gender attitudes and emerging sexual experiences among VYA in a Nairobi slum, Kenya. This concluding chapter begins with a summary of each of the three manuscripts, followed by a discussion on the study strengths and limitations, public health implications, directions for future research, and overall conclusions.  CHAPTER 3 OVERVIEW (MANUSCRIPT I) The first manuscript is a mixed-methods systematic review on the individual, interpersonal and community/societal potential influences on early adolescent gender attitudes. The study, published in Plos One, synthesized data on 46 quantitative, 31 qualitative and five mixed-methods peer-reviewed studies across 29 countries located primarily in North America and Western Europe. Findings from the synthesis of qualitative studies indicated that young adolescents across different cultural settings commonly endorse norms that perpetuate gender inequalities: specifically, norms that support toughness, competitiveness and heterosexual prowess as key masculinity characteristics, while simultaneously emphasizing femininity norms predicated on vulnerability, appearance and the shaming and control of the female body and sexuality. The results further showed that gender attitudes vary across sociodemographic factors such as biological sex, age, race/ethnicity and immigration status, and social class. For example, findings highlighted how VYA experience clashing cultural gender norm messages as a result of immigration, that they co-construct gender attitudes with other 
social categories such race (e.g. “black” versus “white” masculinities), and that lower socioeconomic opportunities and status might limit boys’ and girls’ abilities to live up to 
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local masculinity and femininity ideals. In most studies, boys were more likely than girls to support unequal gender norms and we found few examples where boys resisted or challenged such norms; rather, girls more commonly than boys spoke up against harmful gender stereotypes. This sex difference reflects differential socialization processes for boys and girls including different pressures and retributions from family and peers, who 
emerged as especially central influences. Girl’s gender attitudes seem to be shaped by how parents and peers exert overt and covert control over their appearance and mobility, whereas boys’ gender attitudes seem to be most closely shaped by their male peers’ physical and verbal challenging of each other, including ridicule of those who fail to live up to local masculinity norms. We found mixed evidence on the role of schools in shaping gender attitudes: three quasi-experimental studies found a link between exposure to comprehensive sexuality education (CSE) and more equitable gender attitudes; however, there was also some evidence that teachers and other school professionals may reinforce stereotypical gender norms by placing higher social value on male dominated 
activities and by policing girls’ appearance. Very few studies explored how exposure and use to different forms of media shape gender attitudes and more research is needed in this area. Taken together, the review indicates that while stereotypical gender attitudes are apparent early in adolescence, such beliefs are often ambivalent and thus amenable to change. Findings also highlight the need for standardized, culturally relevant measures to monitor changes in gender attitudes as young people go though adolescence.  CHAPTER 4 OVERVIEW (MANUSCRIPT II) The second manuscript of this dissertation is a quantitative study of the prevalence and patterns of romantic and sexual experiences in a representative sample of n=365 VYA 
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aged 11-14 years in the Korogocho slum of Nairobi (Kenya), with the central aim to develop an inductive typology of such experiences and examine the characteristics of the identified sub-groups. The mean age of respondents was 12.4 years and two in three had started puberty. About one in six were single or double orphans. Among those with both parents alive, three in four reported feeling very close to their mother while less than half felt close to their fathers. Most were enrolled in school, with high academic aspirations. Consistent with previous studies conducted with VYA in Nairobi [1] and elsewhere in sub-Saharan Africa [2-5], the prevalence of self-reported romantic and sexual experiences was low although this varied by the type of activity, with romantic interest being most commonly reported (14.6% indicated that they liked someone who also liked them back). About one in seven reported some form of non-coital (ranging from 2.5% touching of private parts to 10.5% for holding hands) or penetrative sexual experience (2.2% intercourse, 0.8% oral sex) Among those few (n=8) who reported ever having sexual intercourse, most (all five boys and two of the three girls) said that they wanted this to happen. Two in three reported knowing about kissing and sexual intercourse and at least 16% that they knew friends who had engaged in these activities, indicating that the awareness of sex was much higher than personal experiences.  Despite the overall low prevalence of activities, the seven indicator variables14 included in the latent class model yielded over 40 different response patterns of romantic and sexual experiences. Results from the latent class analysis revealed three distinct sub-groups: 1) Involved (12%, high probability of awareness about sexual activities and involvement in romantic and non-coital activities, and moderate to low probability of                                                  14 Know what kissing is, know what sexual intercourse is, watched porn, ever liked someone romantically and they liked you back, spent time in private without adults around, held hands, hugged/cuddled or kissed. 
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watching pornography; 2) Observant (48%, high probability of awareness about sex but low probability of personal experiences); and 3) Naïve (40%, moderate to low probability of sexual awareness and even lower in relation to personal experiences). Class membership did not vary by sex, and the same model applied to both boys and girls. Involved VYA more commonly reported being in a relationship compared to the other two groups, and was the only group that reported fondling, vaginal or oral sex, and/or to have engaged in four or more types of sexual activities. Results from the adjusted latent class regression model showed that the odds of being in the Involved groups relative to the other two groups was higher among 13-14 year-olds, those who started puberty, were single/double orphans, and those who lived in households of greater relative wealth. While Observant VYA were more likely than the Naïve to be older, there were no other differences that distinguished these two groups.  Taken together, the findings suggest that while most VYA in the study context have not initiated sexual activities, there are distinct sub-groups of romantic and sexual experiences that would not have been captured by looking only at the prevalence of single indicators such as vaginal sex. Research and programming on adolescent SRHR thus need to use a wider range of measures to understand and respond to the emerging sexual needs of different sub-groups.  CHAPTER 5 OVERVIEW (MANUSCRIPT III) For the third manuscript, I extended the previous analysis to focus on gender and relationship attitudes as potential predictors of romantic and sexual experiences. Specifically, this analysis explored the degree to which VYA in Korogocho endorse dominant gender norms of male and female sexuality, their permissiveness towards early 
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heterosexual relations, and the association between such attitudes with the typology identified in Chapter 4. In line with the systematic review, gender attitudes were fairly stereotypical but varied across a range of different covariates. Contrary to what was hypothesized, girls had higher agreement with female sexual risk and male sexual prowess norms than did boys, indicating greater endorsement of a sexual double standard. Girls also had borderline higher agreement with male sexual responsibility. Both boys and girls who reported lifetime perpetration or victimization of physical violence were more likely to endorse stereotypical gender norms, especially male sexual prowess. For boys, high endorsement of male sexual prowess and was also associated with a greater number of adverse childhood experiences, being born in Korogocho, and perceiving more permissive peer romantic norms. In contrast, among girls, high agreement with male sexual prowess and female sexual risk was more common among those from the least poor, and smaller, households.  Gender attitudes did not vary significantly across the three identified romantic and sexual experience sub-groups (Involved, Observant, Naïve) with exception for the Involved group having higher endorsement of male sexual prowess in bivariate analysis. However, this association did not remain significant in the adjusted analysis; rather, as hypothesized, permissive attitudes toward early relationships was a more powerful correlate of romantic and sexual experiences even though most boys and girls reported an overall low acceptance of such relations.  Overall, the findings highlight two key points. First, it is because of the fact that very few 11-14-year-olds were classified as Involved and most held unfavorable attitudes towards early heterosexual relationships that makes this age group critical for promoting 
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gender equal attitudes and providing boys and girls with the support that they need to negotiate sex and make respectful decisions in such relations. Second, given the interaction between personal attitudes with background (e.g. oprhanhood) and power-related factors (e.g. violence) in line with the Theory of Gender and Power [6,7], such efforts need to involve and address the social and structural factors that affect gender norms and SRHR. STRENGTHS AND LIMITATIONS This dissertation has a number of strengths and limitations that are important to consider. First, the use of a mixed-methods approach in the systematic review allowed the investigation of both quantitative correlates of gender attitudes as well as the potential reasons for such variations in the qualitative literature. Given that we were not able to include gray litterature it is however possible that we missed relevant studies that did not reach scientific journals. Another key strength is the focus on the much-neglected population of VYA in urban slums for which little SRHR data is available in sub-Saharan Africa, and the focus on improved measures of romantic and sexual experiences in this population. The quantitative study used LCA, one of the most powerful methods available for distinguishing sub-groups of individuals with similar response patterns. Because of its person-centered approach, LCA allows combining various indicators [8], and it further accounts for missing data and measurement errors; issues that are highly relevant in studies on adolescent sexuality. While LCA is appropriate to detect categorical groups of individuals with similar sexual behavior patterns, it is less applicable if the underlying construct of sexual behaviors is in fact continuous. With 
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origins in developmental psychology, LCA may also overlook behaviors that are completely externally driven [8].  Furthermore, the sample size was powered to explore each specific aim with sufficient power; however, we obtained a slightly smaller sample than intended and it is thus possible that some models lacked statistical power to detect significant associations. When stratified between boys and girls, the LCA models were less robust although they were invariant by sex. In addition, the quantitative study is cross-sectional and could therefore only describe associations and not assess their temporality. Nonetheless, the quantitative sample is representative of the population of VYA in the Korogocho slum, allowing comparisons with previous (and future) studies conducted in this setting.  As in any study exploring sexual behaviors among adolescents, social desirability bias [9,10] is possible in that respondents may have underreported romantic and sexual experiences because of the stigmatization of pre-marial sex. For example, are members of the Naïve group actually not aware of sex, or just not telling us that they do not know what sex is? Conversely, behaviors considered socially desirable either by the interviewer 
(e.g. gender equitable attitudes) or by their peers (e.g. proving “maturity” through having sex) could be over-reported [11]. The study relied on self-reported, retrospective 
assessments of behaviors; whether or not these reports represent the underlying “truth” is compromised both by difficulties to recall certain activities and by differential interpretations of questions (e.g. what is meant by fondling?) [9,11]. Post-hoc rationalization is also possible in that respondents may report experiences as “unwanted” if they regret engaging in behaviors (even though they might have been wanted at the time). Error can occur in each of these stages, and bias can be produced if the nature of 
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some questions is beyond the cognitive ability of the respondent, which may be the case with VYA [11]. Because many of the measures had never before been tested with this population in sub-Saharan Africa, piloting the questionnaire for face-validity was crucial in order to improve the selection and wording of questions. While we strived to include measures that had been validated with 10-14-year-olds, it is possible that some respondents did not understand the questions correctly. Additionally, because most reported experiences were heterosexual, the study results are not generalizable outside of this population. However, given the high burden of heterosexual transmission of HIV, as well as unintended pregnancies in Nairobi slums, a better understanding on of VYA heterosexual behaviors is highly relevant. Finally, this dissertation is embedded in a larger global project, and the measures developed will ultimately be integrated into Phase 2 of the GEAS, providing an opportunity to validate the identified typologies using a longitudinal design.  PUBLIC HEALTH AND RESEARCH IMPLICATIONS As a body of work, this dissertation carries a number of implications and recommendations for adolescent SRHR programming. By focusing on the much-overlooked population of VYA, the study can both further our current understanding of gender attitudes and early sexual risk as well as put VYA on the research and programmatic agenda in sub-Saharan Africa. The findings should be communicated to public health professionals and researchers in adolescent SRHR globally, and to policy makers and program implementers at the national and sub-national levels in Kenya.  Taken together, this research shifts the focus from risk reduction approaches that concentrate on changing behaviors among older adolescents to upstream unfolding of 
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attitudes and behaviors. Early investments targeting emerging sexual behaviors, gender inequities and power dynamics will yield important social and economic benefits, as fewer harm-reduction investments will be required later in adolescence and adulthood [12]. The understanding of these processes thus underpins any effort to empower girls and boys to determine their future SRHR; a focus that is consistent with the Sustainable Development Goals (SGDs) related to good health and well-being (goal 3) and gender equality (goal 5), which also calls for ensuring universal access to SRHR in accordance with the Program of Action of the International Conference on Population and Development and the Beijing Platform for Action [13]. The focus on VYA who live in slums is further consistent with the goals related to ending poverty (goal 1) and creating sustainable cities (goal 11), including the upgrading of slums [13]. The findings can also be used to inform the accountability to Kenya’s commitments to the Global Strategy for 
Women’s, Children’s and Adolescents’ health (2016-2030), which in contrast to the previous version includes a specific focus on adolescents [14]. Two commitments from the Kenyan government are especially central: implement policies, strategies and laws 
that support gender equality and women’s empowerment (iii); and support and strengthen efforts in implementation of strategies that ensure access to information on sexual and reproductive health and services to adolescence (iv) (pg. 44) [15].  The section that follows highlights key implications from this dissertation related to the importance of measurement, and the design (and relevance) of early prevention approaches related to gender equality and sexual risk in Nairobi slums.    
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Measurement matters A persistent challenge in adolescent SRHR programming is how to move away from 
current generalized efforts directed at “young people”, “adolescent girls” or “at-risk 
youth” which do not recognize the diversity of adolescents based on factors such as age, sex, poverty, disabilities, martial and schooling status, and culture [16]. In particular, few programs have adapted their content according to adolescents varying sexual trajectories [12,17], and evaluations tend to restrict indicators to the percent reporting sexual intercourse at certain ages. For example, the only indicator related to sexual behaviors 
among VYA in Kenya’s 2015 National Adolescent Sexual and Reproductive Health 
Policy is “age at sexual debut among 12-14-year-olds” [18], which according to the findings from Chapter 4 does not capture the full range of intimate activities in this age group. A key implication of this dissertation is therefore the development of a typology of romantic and sexual experiences among VYA residing in an urban slum, which to date has not been done. This typology can be used to guide future interventions by identifying and tailoring program models line with the specific needs of certain sub-groups. The typology can also be used both in formative research, and to monitor and evaluate SRHR programming with VYA, as most existing measures were not operationalized specifically for this age group [19]. A critical next step will to build upon and validate the typology in larger samples across different cultural and socioeconomic contexts, and over time. For starters, the measures will be used in the longitudinal phase of the GEAS, for which questions related to sexual intentions, self-efficacy and the quality of intimate relationships will be added. 
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This dissertation also adds important lessons in the measurement of gender attitudes and in particular around the complexity of quantifying agreement with gender norms. First, as shown by the systematic review, gender attitudes in early adolescence tend to be ambiguous (e.g. supporting both harmful as well as more equal norms). Secondly, results from the quantitative study indicate that attitudes at this age may not necessarily be the most useful measure for predicting behaviors. Of equal importance is to measure other social and structural influences on sexual behaviors given that VYA often lack the agency to act on attitudes, and are also more dependent on their parents and surrounding environments [12,20]. Third, it is important to think carefully about how attitudinal questions are phrased. For example, just because girls in this study had higher agreement with sexual double standard attitudes than boys does not necessarily mean that are more likely to support such norms. Many of the statements were phrased in a descriptive rather than a prescriptive manner; for example, all items in the male sexual prowess scale referred to what boys are doing rather than what boys should be doing. As Bicchieri [21] notes, attitudes are conditioned on the social expectation of others , i.e. they are strongly influenced by what others do or (dis)approve of. Future research should therefore include questions that tap not only individual attitudes but also the extent to which VYA believe that their peers endorse gender norms, which may be a stronger predictor of behaviors.  A window of opportunity (waiting to be opened)  The findings from this dissertation can also be used to argue for why investment in the VYA population matters for adolescent SRHR in Kenya. With the exception of age at first sex among 12-14-year-olds, and percent of 10-14-year-olds with comprehensive 
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knowledge about HIV, VYA are missing from the Kenyan National Adolescent SRH Policy [18], which focuses largely on 15-19 -year-olds. Four key points could be communicated to the Kenyan government to advocate for a specific focus on VYA.  First, stereotypical gender attitudes supporting sexual double standard norms are present already in the early adolescent years both globally and in Nairobi slums. However, these attitudes have yet to be translated into behaviors, making this period of life essential for promoting more equitable norms. Indeed, the fact that VYA constitute a relatively healthy population is the very reason for why increased resources should be earmarked to this age group. Even in the Korogocho slum, an environment of high social and physical risk, most 11-14 -year-olds are enrolled in school, have high academic aspirations, feel connected to their parents (more so to mothers), few report use of alcohol or drugs, and few that they have initiated sexual intercourse. This picture changes over the course of adolescence: evidence clearly shows that young people enter their teens and puberty, they face differential pressures (with boys often having to help support the family financially, and girls being increasingly restricted to move outside the household), resulting in diverging health trajectories [22,23]. It is therefore essential to strengthen positive assets during early adolescence and help equip boys and girls to negotiate both 
the timing and circumstances of sexual relations. This is particularly true for “Observant” VYA who are only just starting to become aware about sexual relations, but also for those 
“Naïve”. One way of doing this is to ensure access to high-quality CSE in primary school that is both age and developmentally appropriate [24].  Secondly, this dissertation shows that while few 11-14-year-olds report having had intercourse, not all are sexually “inexperienced”. Indeed, some have already begun to 
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explore romantic and non-coital activities, and these VYA differ from those who have not: they are more likely to be older, to have started puberty, to hold permissive attitudes towards sexual relationships, to be orphans, and to have perpetrated violence against the opposite or both sexes. Orphanhood and violence are particularly important given that these factors do not only increase the risk of adverse SRH outcomes [25,26], but are modifiable risk-factors.  The third message to policy makers is therefore to strengthen existing social protection programs for VYA in slums who have lost one or both parents. Kenya was one of the first sub-Saharan African countries to invest in social protection for orphans [27] and has launched a number of initiatives such as the Government of Kenya Cash Transfer for Orphans and Vulnerable Children Program (CT-OVC), which provide monthly unconditional transfers of approximately $20 to households caring for OVC (over 280,000 OVC had been reached as of 2012). A follow-up evaluation in 2011 found that the program reduced the odds of sexual debut among orphans living in treatment households compared to those in control households, an impact that according to the authors may have been indirectly achieved through increased school retention [28]. However, this evaluation was conducted with 15-19 -year-olds and did not assess sexual behaviors prior to interventions. Additional studies are needed to explore the impact of cash transfers and other social protection programs on sexual behaviors throughout the course of adolescence. It is also important to consider whether and how programs can be adapted to different types of orphanhood (e.g. maternal vs. paternal). Future research should also focus on the role of fathers more generally as VYA in the current study appeared to be less connected to their father than mothers.  
 
 221 
Furthermore, the central role of violence as a correlate of both masculinity attitudes and sexual experiences support the Kenya National SRH Policy action to 
“promote male involvement in prevention of sexual and gender based violence services” [18], as this will be key to addressing violent masculinity norms. The findings from the systematic review clearly show how young adolescent boys use violence to control and reinforce gendered behaviors and identities. Interventions thus need to support boys to challenge and resist such stereotypes, for example by using gender transformative approaches that offer critical reflection on rigid masculinity norms, model alternatives, and engage men in social action to build change in their communities [29,30].  However, while the relevance of involving boys to change harmful gender norm is clear, the findings from this dissertation are in line with recommendations for programs that are not only gender transformative but gender synchronized in that they involve girls as well as boys [31]. While more evidence is needed on gender synchronized programming with VYA, one example of an intervention that uses this approach is Save 
the Children’s CHOICES curriculum discussed in Chapter 3, which works with 10-14 -year-old boys and girls in Nepal to question and discuss gender roles and norms. The addition of components to include parents and community members to this curriculum [32] underscore the need to move beyond an individual focus to include adolescents’ family and peer networks as well as wider social institutions. Further research is needed on structural factors; for example, how the increased use of smartphones and other forms of media in sub-Saharan Africa [33] shape adolescent gender attitudes as well as sexual behaviors.  
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Finally, more research is needed around the “tipping point” of norm change. Norms rarely change over night, and while it is important to address individual attitudes it is equally important to understand the barriers and facilitators to bending and transforming norms at the group and community level [34]. In addition, as noted by the Young Lives study which has followed cohorts of over 12,000 children and young people in Ethiopia, India, Peru and Vietnam,“adolescents’ transitions are far from uniform”, and by pinpointing specific age bands we risk missing those who do not follow the norm [23]. Thus, while early adolescence an opportune period to intervene, it does not mean that everything can be “fixed” during this life stage. CONCLUSION This dissertation contributes to the field of early adolescent SRHR in three important ways. First, it provides a synthesis of the global evidence on factors that shape gender attitudes among 10-14 -year-olds. The findings indicate that unequal gender attitudes are common already among VYA, and that the construction of such attitudes is strongly influenced by family members and peers with differential pressures and repercussions for boys and girls. The review highlights the need to not only focus early adolescence in all relevant SDGs (health, gender equality, education) but also the need to promote gender equitable norms in adolescent-focused programming and policies. Secondly, the dissertation introduces new data on gender attitudes and romantic/sexual activities among 11-14 -year-olds in slum neighborhoods in Nairobi (Kenya). A core contribution is the proposed typology of romantic and sexual experiences, which can be used (and further adapted) to monitor and evaluate SRHR programming with VYA in slums. Findings revealed three distinct sub-groups of romantic and sexual experiences that would not 
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APPENDIX 2.2 SAMPLE SIZE CALCULATION There is currently no closed-form equation or gold-standard approach for calculating sample size and power in LCA. Sample size is typically guided by model estimability; that is, having enough data to estimate parameters with precision. Estimability depends on the size of each latent class, the number of classes to be fit, prevalence of response to indicators as well as the number of indicators. Overall, the sample size needs to be large enough to clearly distinguish between classes (i.e. item response probabilities and corresponding standard errors should not overlap). Scholars have suggested a minimum sample size ranging from 300 to 1000 for using LCA. Finch 
and Bronk concluded that an N of 500 would be a “worthy goal” for LCA based on results from previous studies1. Similarly, based on multiple Monte Carlo simulations and models using empirical data, Dziak et al. recently estimated that a minimum sample of N=330 would be required to fit a 9-indicator, 3 class model with 80% power2. Based on these studies, I chose a mid-point sample size of N=400 and ran a series of Monte Carlo simulations using MPLUS to estimate the power and model fit for different parameter and class scenarios.  The results shown below are based on the hypothesized 3-class model described in the methods section. In conducting the simulations, I followed the approach outlined by Dzinak et al (ibid) and considered both unequal (60%, 30%, 10%) and equal (34%, 33%, 33%) latent class probabilities. I combined this with different scenarios for item-response probabilities indicating strong classification (0.9 and 0.1), medium classification (0.8 and 0.2) and low classification (0.7 and 0.3). This resulted in six scenarios as shown in the table below: unequal-high, equal-high, unequal-medium, equal-medium, unequal-low and equal-low. For each scenario, I simulated 1000 data sets and estimated the AIC, BIC and power to reject the null hypothesis that each parameter is equal to zero at an alpha level of 0.05. I also considered the same scenarios for a 2-class model and different sample sizes (results not shown). The simulation for a sample size of 400 showed that the statistical power for almost all parameters in a 3-class model with high classification was above 80%, and entropy was above 0.9 (Models 5-6). A couple of parameters in the third class had power below 80%; these included more physically intimate behaviors for which the anticipated prevalence is lower and this may in turn affect their estimability. The medium classification scenario (Models 3-4) had lower power than the high quality scenario; yet, results indicated that most parameters could be fitted with 80% power, and entropy was around 0.7. The                                                  1 Finch WH, Bronk KC. Conducting Confirmatory Latent Class Analysis Using Mplus. Structural Equation Modeling: A Multidisciplinary Journal. 2011;18: 132-151. 2 Dziak JJ, Lanza ST, Tan X. Effect Size, Statistical Power and Sample Size Requirements for the Bootstrap Likelihood Ratio Test in Latent Class Analysis. Structural equation modeling : a multidisciplinary journal. 2014;21: 534-552. 
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low classification scenario (Models 1-2) indicated that all parameters in class 1 could be fit at 90% power, while the power for parameters in the other two classes was lower. The model results further favored models allowing latent class probabilities to vary.  Overall, results from these simulations along with findings by the two studies above indicate that it is possible to fit a 3-class model with at least 6 indicators at 80% power using a sample size of 400.  Result from Monte Carlo Simulations for different scenarios of latent class prevalence (η) and item response probabilities (π)  Model 1 (low unequal) Model 2 (low equal)  C1 C2 C3 Power* C1 C2 C3 Power* η 0.6 0.3 0.1  0.34 0.33 0.33  π         1 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 2 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 3 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 4 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 0.3 0.7 0.7 C1>90%, C2<60%, C3>40% 5 0.3 0.3 0.7 C1>90%, C2<60%, C3>40% 0.3 0.3 0.7 C1>90%, C2<60%, C3>40% 6 0.3 0.3 0.7 C1>90%, C2<60%, C3>40% 0.3 0.3 0.7 C1>90%, C2<60%, C3>40%  Model 3 (medium unequal) Model 4 (medium equal)  C1 C2 C3 Power* C1 C2 C3 Power* η 0.6 0.3 0.1  0.34 0.33 0.33  π         1 0.2 0.8 0.8 C1-C2>90%, C3>80% 0.2 0.8 0.8 C1-C3 > 90%  2 0.2 0.8 0.8 C1-C2>90%, C3>75% 0.2 0.8 0.8 C1-C3 > 90%  3 0.2 0.8 0.8 C1-C2>90%, C3>75% 0.2 0.8 0.8 C1-C3 > 90%  4 0.2 0.8 0.8 C1-C2>90%, C3>75% 0.2 0.8 0.8 C1-C3 > 90%  5 0.2 0.2 0.8 C1>90%, C2>75%, C3>35% 0.2 0.2 0.8 C1>90%, C2-C3>65% 6 0.2 0.2 0.8 C1>90%, C2>75%, C3>40% 0.2 0.2 0.8 C1>90%, C2-C3>65%  Model 5 (high unequal) Model 6 (high equal)  C1 C2 C3 Power* C1 C2 C3 Power* η 0.6 0.3 0.1  0.34 0.33 0.33  π         1 0.1 0.9 0.9 C1-C3 > 90%  0.1 0.9 0.9 C1-C3 > 90%  2 0.1 0.9 0.9 C1-C3 > 90%  0.1 0.9 0.9 C1-C3 > 90%  3 0.1 0.9 0.9 C1-C3 > 90%  0.1 0.9 0.9 C1-C3 > 90%  4 0.1 0.9 0.9 C1-C3 > 90%  0.1 0.9 0.9 C1-C3 > 90%  5 0.1 0.1 0.9 C1>90%, C2-C3>80% 0.1 0.1 0.9 C1>90%, C2-C3>75% 6 0.1 0.1 0.9 C1>90%, C2-C3>70% 0.1 0.1 0.9 C1>90%, C2-C3>75% * Power = proportions of Monte Carlo Simulation replications (N=1000) for which the H0 that parameters = 0 is rejected for each parameter at alpha=0.05 level (two sided). Note: Items 1-6 could represent 1=spending time together/holding hands, 2=sexted, 3=hugged/cuddled, 4=kissed, 5=expecting to initiate sex, 5=touched private parts, 6=vaginal/oral sex. Models with 6 (not 9) parameters were fitted because of restrictions in the MPLUS Demo version.    
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APPENDIX 2.3 MASCULINITY AND FEMININITY ITEM FREQUENCIES  Masculinity norms    Nr Item name Indicator  Agree* (1-2) Neither (3) Disagree* (4-5)    n % % % 19 BOYATTRGIRL Boys are supposed to be attracted to girls 365 25.8 6.3 67.9 20 BOYMANYGF1 It is ok for a boy to have a lot of girlfriends 359 12.8 3.6 83.6 21 BOYCHASEGIRL It’s in boys’ nature to chase girls 357 34.5 8.1 57.4 22 BOYHOMOATTRACT Boys who are attracted to other boys should be treated the same as everyone else 354 36.7 8.8 54.5 31 BOYSHOWOFF Boys have girlfriends to show off to their friends 357 49.9 5.3 44.8 32 BOYPRESSURE Boys feel they should have girlfriends because their friends do 360 36.1 6.1 57.8 33 BOYPLAYGIRL Boys have girlfriends for fun more than love 357 48.2 9.2 42.6 34 BOYNOLOVE Boys tell girls they love them when they don't 361 57.6 9.4 33.0 35 BOYLOVEGF Boys have girlfriends because they love them 360 44.2 12.5 43.3 36 BOYTIMEGIRL It’s ok for a boy your age to talk and spend time with a girl alone 363 17.9 9.1 73.0 37 BOYRELGIRL It’s ok for a boy your age to be in a relationship with a girl as more than friends 365 15.1 6.6 78.4 38 BOYHOMOREL It’s ok for a boy your age to be in a relationship with another boy as more than friends 364 13.2 3.8 83.0 39 BOYMANYGF2 It is ok for a boy to have more than one girlfriend at a time 362 10.2 5.2 84.5 40 BOYFINDLOVE Boys should have girlfriends to discover love 358 25.1 8.7 66.2 41 BOYHOMOPARENT Parents should treat their son the same if he loves a boy or a girl 355 49.3 9.9 40.8 42 BOYDISTRACT A boy should avoid having a girlfriend because it will distract him from his school work 363 78.5 6.6 14.9 43 BOYTROUBLE A boy will get in trouble if he has physical contact with a girl even if she is willing 364 66.2 8.0 25.8 44 BOYCOMPETE Boys generally compete for the prettiest girls 358 75.7 7.0 17.3 45 BOYLIKESEXY Boys like girls who wear revealing clothes 364 52.7 8.8 38.5 52 BOYPROVIDE Boys should not have sexual intercourse until they can provide for a 359 81.6 3.9 14.5 
 
 232 
family 53 BOYPREGNO Boys should be careful not to get a girl pregnant 359 87.2 3.9 8.9 56 BOYHOMOSEX It is ok for a boy to have sexual intercourse with another boy 361 5.0 3.6 91.4 57 BOYSEXOLDER It is ok for a boy to have sexual intercourse with someone who is a lot older than he is 359 4.7 4.5 90.8 58 BOYBORED Boys lose interest in a girl after they have sex with her 354 50.8 12.7 36.4 59 BOYFOOLSEX Boys fool girls into having sex 355 72.1 6.8 21.1 60 BOYPREGRESP A boy should take responsibility if he gets a girl pregnant 359 80.5 5.3 14.2 54 BOYMARRY A boy should only have sexual intercourse with a girl he wants to marry 360 49.7 8.6 41.7 55 BOYLOVE A boy should only have sexual intercourse with someone he loves 359 42.9 8.4 48.7 Femininity norms    Nr Item name Indicator  Agree* (1-2) Neither (3) Disagree* (4-5)    n % % % 29 GIRLCOVER Girls should cover up or they will attract unwanted sexual attention 360 74.4 5.8 19.7 30 GIRLNOSEDUCE Girls should be careful about how they look so they aren’t seen as trying to seduce men 364 75.0 6 19.0 31 GIRLBLAME It’s a girl’s fault if boys come onto them 361 39.3 8.9 51.8 32 GIRLSEDUCE Girls wear short dresses to get boys’ attention 362 69.6 5.2 25.1 33 GIRLSDRESS Girls should be free to dress as they want  363 33.3 4.1 62.5 34 GIRLWATCH Girls should be aware that boys can take advantage of them  364 81.3 4.4 14.3 35 GIRLFIGHT Girls should fight back when boys take advantage of them 363 64.5 10.2 25.3 36 GIRLPROTECT Girls should protect their reputation above anything else 364 87.6 4.9 7.4 37 GIRLDISTBOY Girls should keep boys at a distance  360 63.6 7.2 29.2 38 GIRLNOALONE It’s not good for a girl to spend time alone with a boy 364 66.2 4.1 29.7 39 GIRLSTRUST Girls should trust boys to help them when they need it 363 63.1 6.1 30.8 40 GIRLTORMENT Girls play with boys' minds 359 58.8 10 31.2 41 GIRLGIFTS A girl might get a boyfriend because she wants money or gifts  359 68.8 6.7 24.5 42 GIRLIGNORE Girls ignore boys who are nice to them, even if they like them  361 54.3 14.4 31.3 43 GIRLTIMEBOY It is ok for a girl and boy your age to talk and spend time together 364 26.9 9.3 63.7 
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alone* 44 GIRLRELBOY It is ok for a girl your age to be in a relationship with a boy as more than just friends* 362 14.9 5.5 79.6 45 GIRLHOMOREL It is ok for a girl your age to be in a relationship with a girl as more than just friends* 360 10,0 4.2 85.8 46 GIRLMANYBF It is OK for a girl to have more then one boyfriend at the same time* 362 13.3 3.3 83.4 47 GIRLNOSTUDY A girl will lose interest in studying if she has a boyfriend 364 81.3 2.2 16.5 48 GIRLTROUBLE Girls often get into "trouble" when they have boyfriends 362 80.1 4.1 15.7 49 GIRLBAD Girls who have boyfriends are irresponsible 358 64.2 8.1 27.7 50 GIRLPOPULAR Girls who have boyfriends are popular 360 44.0 9.7 46.3 51 GIRLSTUDYFIRST A girl can have a boyfriend as long as she continues working well in school* 361 36.7 8.3 55 52 GIRLRUMOUR Girls are the victims of rumors if they have boyfriends 361 66.5 10.5 23 53 GIRLHOMOATTRACT Girls who are attracted to other girls should not be teased* 358 37.2 15.4 47.5 54 GIRLHOMOPARENT Parents should treat their daughter the same whether she loves a boy or a girl* 361 47.9 11.9 40.2 55 GIRLBFNORMAL It’s normal for a girl to want a boyfriend at your age* 363 18.2 8 73.8 56 GIRLPREGBLAME It's the girl's fault if she gets pregnant 363 53.4 7.4 39.1 57 GIRLPREGOK If an adolescent girl gets pregnant she should not be looked down upon* 361 70.9 8.9 20.2 58 GIRLPREGSHAME Adolescent girls who get pregnant should be ashamed 362 40.3 9.7 50.0 59 GIRLSEXNOPREG It is ok for a girl to have sex as long as she avoids getting pregnant* 360 18.1 6.9 75.0 60 GIRLHOMOSEX It is ok for a girl to have sex with another girl* 356 4.2 4.2 91.6 62 GIRLDUMPED If a girl says “no” to sex her boyfriend will dump her  356 55.9 9.8 34.3 63 GIRLSEXOLDER It is ok for a girl to have sex with people who are a lot older than she is* 357 7.3 5.3 87.4 64 GIRLTRICKED Girls should avoid boys because they trick them into having sex 361 72.0 6.6 21.3 61 GIRLLOVE A girl should only have sex with someone she loves  357 40.1 9.2 50.7 *Responses were measured on a 5-point Likert-scale ranging from totally agree (1) to totally disagree (5). Proportions are presented for categories merging totally agree/agree (1-2) and totally disagree/disagree (4-5).  
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APPENDIX 2.4 PRELIMINARY MASCULINITY AND FEMININTY ITEM FACTOR LOADINGS  Masculinity items All items (4 Factor solution) Refined (3 factor solution) Refined (2 factor solution) Items M1 M2 M3 M4 Uniq M1 M2 M3 Uniq M1 M2 Uniq 44. BOYCOMPETE 0.47 -0.38 0.04 -0.26 0.43 0.35 -0.54 0.02 0.4 0.75 -0.14 0.41 59. BOYFOOLSEX 0.51 -0.22 -0.15 -0.04 0.57 0.48 -0.27 -0.09 0.57 0.66 -0.09 0.57 58. BOYBORED 0.54 -0.09 -0.2 0.2 0.62 0.6 -0.05 -0.08 0.62 0.58 0.05 0.67 45. BOYLIKESEXY 0.67 0.06 -0.23 0.14 0.58 0.75 0.1 -0.19 0.52 0.57 0.06 0.67 33. BOYPLAYGIRL 0.53 -0.07 0 0.18 0.63 0.59 -0.03 0.1 0.6 0.55 0.24 0.63 34. BOYNOLOVE 0.42 -0.14 0.03 -0.04 0.75 0.4 -0.15 0.02 0.76 0.48 0.05 0.76 31. BOYSHOWOFF 0.75 0.24 -0.01 0.06 0.55 0.66 0.16 0.04 0.62 0.45 0.28 0.71 32. BOYPRESSURE 0.55 0.08 0.27 -0.08 0.64 0.45 0.02 0.23 0.71 0.39 0.34 0.72 37. BOYRELGIRL -0.03 -0.04 0.72 0.03 0.47 -0.05 0 0.73 0.48 -0.02 0.67 0.56 39. BOYMANYGF2 0.05 0.17 0.58 0.04 0.58 -0.02 0.13 0.59 0.6 -0.1 0.62 0.61 57. BOYSEXOLDER 0.09 0.08 -0.04 0.88 0.25 0.2 0.24 0.45 0.66 -0.01 0.6 0.65 20. BOYMANYGF1 -0.11 -0.1 0.77 -0.06 0.49 -0.14 -0.06 0.7 0.56 -0.05 0.57 0.66 36. BOYTIMEGIRL 0.07 -0.09 0.19 0.37 0.72 0.09 -0.04 0.47 0.76 0.13 0.45 0.77 19. BOYATTRGIRL -0.07 -0.03 0.38 -0.07 0.89 -0.2 -0.12 0.42 0.85 -0.06 0.29 0.91 53. BOYPREGNO* 0.04 0.76 0.01 0.23 0.39 0.12 0.83 -0.03 0.4 -0.54 0.35 0.59 52. BOYPROVIDE* -0.04 0.65 0.14 0.07 0.49 -0.03 0.66 0.09 0.51 -0.56 0.36 0.58 60. BOYPREGRESP* -0.15 0.49 0.14 0.24 0.56 -0.02 0.64 0.14 0.52 -0.53 0.4 0.56 35. BOYLOVEGF* -0.07 0.4 -0.14 -0.03 0.79 -0.03 0.42 -0.25 0.8 -0.37 -0.06 0.86 21. BOYCHASEGIRL 0.28 0.08 0.22 -0.06 0.88 – – – – – – – 22. BOYHOMOATTRACT* 0.23 -0.08 0.25 0.02 0.85 – – – – – – – 38. BOYHOMOREL* 0.02 -0.14 -0.68 0.07 0.54 – – – – – – – 40. BOYFINDLOVE 0.27 -0.17 0.34 0.08 0.68 – – – – – – – 41. BOYHOMOPARENT* -0.3 -0.08 -0.15 0.12 0.9 – – – – – – – 42. BOYDISTRACT* -0.05 0.35 0.15 0 0.83 – – – – – – – 
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43. BOYTROUBLE* -0.12 0.32 0.17 -0.05 0.81 – – – – – – – 54. BOYMARRY* -0.22 -0.71 0.14 0.16 0.57 – – – – – – – 55. BOYLOVE* -0.19 -0.62 0.19 0.27 0.57 – – – – – – – 56. BOYHOMOSEX* -0.06 -0.21 -0.01 -0.82 0.29 – – – – – – – Eigenvalue 5.19 4.38 1.93 1.58  4.94 3.19 1.85  4.47 2.89  Proportion explained 0.36 0.34 0.30 0.25  0.45 0.41 0.30  0.63 0.37   Femininity items All items (3 factor solution) Refined (3 factor solution) Refined (2 factor solution) Items F1 F2 F3 Uniq F1 F2 F3 Uniq F1 F2 Uniq 44. GIRLRELBOY 0.72 0.09 0.1 0.47 0.71 0.08 0.08 0.47 0.69 0.06 0.51 63. GIRLSEXOLDER 0.61 0.05 0.03 0.62 0.64 0 0.02 0.59 0.63 -0.04 0.61 59. GIRLSEXNOPREG 0.59 -0.09 -0.04 0.63 0.6 -0.1 -0.05 0.62 0.59 -0.18 0.65 43. GIRLTIMEBOY 0.56 -0.02 0.12 0.68 0.6 0.09 -0.04 0.64 0.55 -0.01 0.69 55. GIRLBFNORMAL 0.47 -0.09 -0.03 0.78 0.44 0 -0.13 0.78 0.47 0.06 0.77 51. GIRLSTUDYFIRST 0.53 -0.33 0.32 0.6 0.56 0.2 -0.3 0.63 0.44 -0.1 0.81 46. GIRLMANYBF 0.42 0.3 -0.08 0.76 0.33 -0.08 0.34 0.76 0.43 0.16 0.78 49. GIRLBAD 0.07 -0.15 0.63 0.66 0.1 0.61 -0.13 0.66 -0.02 0.4 0.84 32. GIRLSEDUCE 0.01 0.16 0.55 0.59 -0.01 0.57 0.18 0.57 -0.06 0.63 0.61 31. GIRLBLAME -0.16 -0.25 0.59 0.7 -0.11 0.56 -0.22 0.7 -0.24 0.32 0.86 40. GIRLTORMENT -0.05 -0.06 0.47 0.8 -0.06 0.46 -0.02 0.79 -0.13 0.38 0.85 42. GIRLIGNORE -0.24 0.06 0.4 0.74 -0.22 0.42 0.06 0.75 -0.26 0.44 0.77 41. GIRLGIFTS 0.12 0.18 0.39 0.75 0.07 0.4 0.2 0.74 0.06 0.49 0.75 48. GIRLTROUBLE -0.21 0.2 0.38 0.72 0.19 0.39 0.21 0.71 0.19 0.48 0.72 57. GIRLPREGOK 0.06 0.08 0.36 0.83 0.04 0.36 0.1 0.83 0.01 0.4 0.84 30. GIRLNOSEDUCE 0.12 0.62 0.05 0.59 0.02 0.14 0.59 0.57 0.15 0.54 0.67 34. GIRLWATCH 0.19 0.54 -0.03 0.7 0.11 0.03 0.5 0.72 0.22 0.37 0.79 36. GIRLPROTECT 0.2 0.62 -0.06 0.62 0.11 0.03 0.54 0.67 0.01 0.56 0.69 62. GIRLDUMPED -0.07 0.4 0.24 0.68 -0.12 0.3 0.36 0.7 -0.07 0.55 0.7 
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64. GIRLTRICKED 0.04 0.38 0.29 0.67 -0.02 0.33 0.34 0.7 0.01 0.56 0.69 29. GIRLCOVER 0.05 0.55 -0.16 0.76 -0.03 -0.1 0.52 0.76 0.11 0.29 0.9 61. GIRLLOVE 0.04 0.27 0.28 0.84 – – – – – – – 60. GIRLHOMOSEX* -0.77 -0.42 -0.19 0.29 – – – – – – – 53. GIRLHOMOATTRACT* 0.32 -0.19 -0.04 0.85 – – – – – – – 54. GIRLHOMOPARENT* 0.22 -0.32 -0.03 0.83 – – – – – – – 47. GIRLNOSTUDY 0.26 0.29 0.29 0.7 – – – – – – – 33. GIRLSDRESS -0.27 -0.13 0.12 0.91 – – – – – – – 35. GIRLFIGHT 0.07 0.22 0.27 0.82 – – – – – – – 37. GIRLDISTBOY 0.02 0.27 0.07 0.91 – – – – – – – 38. GIRLNOALONE 0.15 0.32 -0.02 0.88 – – – – – – – 39. GIRLSTRUST 0.11 -0.02 0.09 0.98 – – – – – – – 45. GIRLHOMOREL* -0.62 0.2 -0.07 0.59 – – – – – – – 50. GIRLPOPULAR -0.21 0.16 0.21 0.85 – – – – – – – 52. GIRLRUMOUR -0.09 0.29 0.2 0.81 – – – – – – – 56. GIRLPREGBLAME -0.16 0.16 0.32 0.78 – – – – – – – 58. GIRLPREGSHAME -0.3 0.34 0.03 0.77 – – – – – – – Eigenvalue 5.2 4.5 2.1  4.2 3.4 1.8  4.14 3.1  Proportion variance 0.40 0.37 0.32  0.44 0.36 0.30  0.54 0.49  *Reverse coded items.  Note: Items with loadings greater than 0.35 and/or uniqueness greater than 0.80 are bolded. Preliminary loadings were estimated using the raw values (before imputation). All items are listed in the order of factor loadings.    
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APPENDIX 2.6 OVERVIEW OF COVARIATES Covariates AGE Age at last birthday Continuous (years) Descriptive, LCR Chapter 5 AGECAT Age groups Dichotomous 0=11-12 years 1=13-14 years Descriptive Chapters 5-6 SEX Biological sex Dichotomous 0=boy, 1=girl Descriptive, LCR Chapters 5-6 BIRTHPLACE Born in the slum settelment Dichotomous 0=no,1=yes Descriptive, LCR Chapters 5-6 ETN Ethnic group Categorical 0=Kikuyu 1=Lou 2=Luhya 3=Borana 4=Kamba 5=Somali 6=Other Descriptive Chapter 5 WEALTH3 Socioeconomic status, wealth index with tertiles Categorical 1=Poorest tertile 2=Middle poor terile 3=Least poor tertile Descriptive, LCR Chapters 5-6 HHSIZE Nr of people living in household Categorical 0=alone or one more person 1=2-3 other people 
≥4 other peeple Descriptive, LCR Chapters 5-6 ORPHAN Family structure, whether parents are alive Categorical 0=Both parents alive 1=Single/double orphan Descriptive, LCR Chapters 5-6 PARENTLIVE Whether parents live together Dichotmous 0=No 1=Yes Descriptive, LCR Chapters 5-6 OLDER_BRO_C Age of brothers, if any Categorical 0=No brother 1=Younger brother(s) 2=Older brother(s) Descriptive, LCR Chapters 5-6 OLDER_SIS_C Age of sister, if any Categorical 0=No sister 1=Younger sister(s) 2=Older sister(s) Descriptive, LCR Chapters 5-6 RELGION Main religion Categorical 0=No religion 1= Catholic 2=Protestant Descriptive Chapter 5 
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3=Other Christian 4=Muslim RELIGIOUS Perceived importance of religion in life Dichotmous 0=Low importance/no religion 1=High importance Descriptive LCR Chapters 5-6 GPUBERTY Started periods or breasts growing (girls) Dichotomous 0=no, 1=yes Descriptive Chapter 5 BPUBERTY Started gential growth, beard, or voice change (boys) Dichotomous 0=no, 1=yes Descriptive Chapter 5 PUBERTY Started puberty (all) Dichotomous 0=no, 1=yes Descriptive LCR Chapters 5-6 BODYCHANGE Perceived body change relative to peers 0=About the same 1=Faster 2=Slower Descriptive LCR Chapters 5-6 SCHOOLMISS Nr of days missed in school past month 0=None 1=1–2 
2= ≥3 3= Not enrolled in school Descriptive LCR Chapters 5-6 NGB_CONTROL Perceived neighborhood social control Categorical 0=Low (25th percentile) 1=Moderate (50th percentile) 2=High (75th percentile) Scale Range: 0-10 
Cronbach’s alpha=0.78 Descriptive, LCR Chapter 5 MEDIAUSE Daily use of media on a typical day 0=No hours 1=1-2 hours 
2= ≥ 3 hours Bivariate Chapter 6 CLOSEFRIEND Number of close friends 0=No/one close friend 1=2–3 close friends 
2=≥ 4 close friends Bivariate Chapter 6 PEER_RELNORM Perceived peer romantic norm; the number of close friends who think it is important to have boy/girlfriends 0=None/few 1=Some/all Bivariate, LCR Chapter 6 ACES, ACES_CAT 13 questions across 7 categories: Emotional abuse or neglect 
”Have you ever been scared or felt really bad because grown-ups called you names, said mean things to you, 
or said they didn’t want you?” Have you ever been scared that your parents or other adults were going to hurt you badly (so that you were 
injured or killed)?” 
”Have you ever felt like you are not loved or cared about?" ACES score of number of categories (0-7)  Categorical 0=None 1=1 category 2=2-3 categories 4 =≥ 4 catgories Bivariate, LCR Chapter 6 
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“Have you ever felt like you have no one that protects 
you?” 
”Has there ever been a time of your life when you were totally on your own and had to take care of yourself for 
more than a short time?” Sexual abuse "Has an adult ever touched you in your private parts except when being bathed?"   "Has an adult ever attempted or forced you to have sexual intercourse?"   Parental substance abuse 
”Have your parents/guardian ever drank too much alcohol or used drugs so they came home and were really abusive to you or your family?"   Parental mental health issues "Have you ever seen your mother or father so sad that 
they couldn’t take care of you?" Parental criminal behavior "Have any of your parents ever been in prison/jail?" Intimate partner violence "Have you ever seen your mom being hit, beaten or threatened?"   Economic adversity "Has there ever been a time when your family did not have enough food because they had no money?" "Has your family ever been forced to leave your home/house?" VIOLENCE_VICTIM Ever victimized of physcial violence from a boy/girl 0=No 1=Yes, by opposite/both sexes 2=Yes, by the same sex only Bivariate, LCR Chapter 6 VIOLENCE_PERP Ever perpetrated physcial violence against a boy/girl 0=No 1=Yes, towards opposite/both sexes 2=Yes, towards same sex only Bivariate, LCR Chapter 6    
 
 240 
APPENDIX 2.7 LATENT CLASS MODEL ANNOTATIONS AND EQUATIONS Number of parameters estimated in LCA according to different scenarios    Nr latent classes  (J) Nr dichotomous indicator variables (M) Nr of parameters estimated  Nr possible  response patterns (y) (2M-1)  Latent class probabilities (J-1) Item response probabilities (J * M^1)   Total (J*M) + (J-1) 2 5 1 10 11 31 2 6 1 12 13 63 2 7 1 14 15 127 2 8 1 16 17 255 2 9 1 18 19 511 2 10 1 20 21 1023 2 11 1 22 23 2047 2 12 1 24 25 4095 2 13 2 26 27 8191 3 5 2 15 17 31 3 6 2 18 20 63 3 7 2 21 23 127 3 8 2 24 26 255 3 9 2 27 29 511 3 10 2 30 32 1023 3 11 2 33 35 2047 3 12 2 36 38 4095 3 13 2 39 41 8191  Equation for Latent class model: 𝑃 𝑌 = =  ∑ 𝑃 𝐿 =𝑐=  ∏ 𝑃(𝑌 = |𝐿 =𝐽=    Where: yj represent element j of a response pattern y.   Y = array of response patterns 
P (L=c) probability of membership in latent class c, i.e. the latent class probability (ηc) 𝑃(𝑌 = |𝐿 =  is the conditional probability of choosing response yj for item j given membership in class c 
 Equation for calculation of posterior probabilities of class membership1:  Let y represent the response pattern, and L represent the latent class. I know the item response probability (response pattern given class membership): P (y | L) I need the posterior probability (class membership given response pattern): P (L | y) 
Bayes’s Theorem holds that: P (A | B) = 𝑃(  | )𝑃𝑃  Restated for LCA, this can be written as: P (L | y) =𝑷(𝒚 | 𝑳)𝑷 𝑳𝑷 𝒚                                                   1 Collins LM, Lanza ST. Latent class and latent transition analysis: With applications in the social, behavioral, and health sciences: John Wiley & Sons;2010. 
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Equation for the calculation of predicted probability of class membership from logistic regression coefficients (pg. 495 in the Mplus user manual)2.   To get the predicated probability by age and sex, I first estimated the log odds for membership in a particular class compared to the reference:  log = 𝛽 + 𝛽 ∗ + 𝛽 ∗ + 𝛽 ∗ ∗   To compute the probabilities for each class membership for each age and sex group (males 11-12, males 13-14, females 11-12, females 13-14), the estimated intercept log odds were exponentiated and summed, and then divided by the sum as follows:  Boys aged 11-12 (b1=0 and b2=0) Coeff Exp P (exp/sum) log odds (c=1) -2.313 0.099 0.054 log odds (c=2) -0.311 0.733 0.400 log odds (c=3) 0 1.000 0.546 Sum  1.832  Boys aged 13-14 (b1=1 and b2=0)    log odds (c=1) 0.023 1.023 0.239 log odds (c=2) 0.816 2.261 0.528 log odds (c=3) 0 1.000 0.233 Sum  4.285  Girls aged 11-12 (b1=0 and b2=1)    log odds (c=1) -2.129 0.119 0.059 log odds (c=2) -0.127 0.881 0.440 log odds (c=3) 0 1.000 0.500 Sum  2.000  Girls aged 13-14 (b1=1 and b2=1)    log odds (c=1) -0.911 0.402 0.135 log odds (c=2) 0.457 1.579 0.530 log odds (c=3) 0 1.000 0.335 Sum  2.981   Equation for the uncertainty classification rate for N using the 3-step approach3:  𝑃𝑐 ,𝑐  = 𝑃 = |𝑁 = = 𝑁  ∑ 𝑃 =𝑁𝑖=𝑐 |𝑈  Ni = most likely class variable for the ith observation Nc1 = number of observations classified in class c1 by N Ci = true latent class variable for the ith observation Ui = class indicator variables for the ith observation  In the third step of the 3-step approach, N is a nominal indicator of the latent class variable C with pre-fixed uncertainty rates pre-fixed as the probabilities qc1,c2.  𝑐 ,𝑐  = 𝑃 𝑁 = | = = 𝑃𝑐 ,𝑐  𝑁𝑐∑ 𝑐,𝑐𝑐 𝑁𝑐                                                 2 Muthén LK, Muthén BO (1998-2015) MPLUS User's Guide. Seventh Edition. Los Angeles, CA: Muthén & Muthén. 3 Asparouhov T, Muthén B. Auxiliary Variables in Mixture Modeling: Three-Step Approaches Using Mplus. Structural Equation Modeling: A Multidisciplinary Journal. 2014;21: 329-341. 
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APPENDIX 3.1 EXAMPLE SEARCH STRATEGY. 
For a full list of all search strategies, see the supplemental file “S1 Table” to the Plos One publication of Manuscript I: (http://journals.plos.org/plosone/article?id=10.1371/journal.pone.01578055)  Pubmed    1) Population: Young Adolescents (10-14 years)  Key words: adolesc*[tw] OR teen*[tw] OR tween*[tw] OR youth*[tw] OR young people*[tw] OR young person*[tw] OR middle school*[tw] OR puberty[tw] OR "middle childhood"[tw] OR preadolescent[tw]  Controlled vocabulary: "Child" [Mesh] OR "Adolescent" [Mesh] OR "Puberty" [Mesh]  AND  2) Gender attitudes  Key words: sex role*[tw] OR gender role*[tw] OR gender ident*[tw] OR gender attitud*[tw] OR gender belief*[tw] OR gender norm*[tw] OR gender stereotyp*[tw] OR gender bias*[tw] OR gendered[tw] OR gender perception*[tw] OR machismo*[tw] OR marianismo*[tw] OR macho*[tw] OR feminin*[tw] OR masculin* Controlled vocabulary: "Gender identity" [Mesh]  AND  
3) Factors that influence gender attitudes/’gender socialization’ Key words:  social norm*[tw] OR social influence*[tw] OR interpersonal influence*[tw] OR expectation*[tw] OR interpersonal relation*[tw] OR socialization*[tw] OR acculturation*[tw] OR social value*[tw] OR stereotyped behavior*[tw] OR stereotyped behaviour* OR psychosexual development[tw] Controlled vocabulary:  "Social perception" [Mesh] OR "Social environment" [Mesh] OR "Stereotyped Behavior" [Mesh] OR "Psychosexual development" [Mesh] OR Socialization [Mesh] Date limiter: 1980-2014 Date of search: August 1, 2014 Total number of hits: 6127    
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APPENDIX 4.8 LATENT CLASS RESPONSE PATTERNS Latent Class Indicators         
• Know what kissing is 
• Know what sex is 
• Watched pornography 
• Liked someone, they liked you back 
• Spent time alone (without adults) 
• Held hands 
• Hugged/cuddled/kissed Nr Pattern n w% Nr Pattern n w% Nr Pattern n w% 1 1100000 150 40.9% 18 1001001 2 0.5% 35 1001010 1 0.3% 2 0000000 60 16.9% 19 1010000 2 0.5% 36 1001110 1 0.3% 3 1000000 40 11.2% 20 1100010 2 0.6% 37 1100001 1 0.3% 4 0100000 22 6.3% 21 1101100 2 0.5% 38 1100011 1 0.2% 5 1110000 15 4.3% 22 1101101 2 0.5% 39 1100111 1 0.3% 6 1101111 8 2.1% 23 1111010 2 0.5% 40 1101010 1 0.2% 7 1101011 5 1.3% 24 1111011 2 0.5% 41 1110001 1 0.3% 8 101000 4 1.1% 25 0000010 1 0.3% 42 1110010 1 0.3% 9 1101000 4 1.1% 26 0000101 1 0.2% 43 1110011 1 0.3% 10 1111111 4 1.2% 27 0001110 1 0.3% 44 1110100 1 0.3% 11 1100100 3 0.8% 28 0010000 1 0.3% 45 1111101 1 0.3% 12 1101110 3 0.8% 29 0011011 1 0.2% 46 1111110 1 0.2% 13 1111000 3 0.7% 30 0100001 1 0.3%     14 0001000 2 0.6% 31 0100100 1 0.3%     15 0001001 2 0.5% 32 0101111 1 0.3%     16 0101010 2 0.5% 33 0110000 1 0.3%     17 1000001 2 0.5% 34 1001000 1 0.2%        
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APPENDIX 4.9 BIVARIATE ANALYSIS OF CLASS MEMBERSHIP  Involved vs. Naïve  Observant vs. Naïve Involved vs. Observant  OR (95% CI) OR (95% CI) OR (95% CI) Age (cont.) 2.99 (2.04, 4.39)*** 1.48 (1.11, 1.97)** 2.02 (1.44, 2.82)*** Gender       Boy  Ref Ref  Ref Girl 0.57 (0.27, 1.21) 1.06 (0.62, 1.8) 0.54 (0.26, 1.12) ± Born in the settlement       No  Ref Ref  Ref Yes 1.96 (0.75, 5.12) 0.86 (2.14, 0.34) 2.28 (0.89, 5.82) ± Relative household wealth       1 (poorest)  Ref Ref  Ref 2 (middle poor) 1.15 (0.44, 2.97) 0.91 (1.91, 0.44) 1.25 (0.48, 3.24) 3 (least poor) 2.23 (0.88, 5.62) ± 1.23 (2.56, 0.59) 1.81 (0.74, 4.43) Household size       1-4 people  Ref Ref  Ref 
≥ 6 people 1.13 (0.53, 2.43) 0.68 (0.38, 1.19) 1.68 (0.82, 3.44) People sleeping in the same room       Alone or one more person  Ref Ref  Ref 2-3 other people 0.92 (0.29, 2.97) 0.63 (0.18, 2.22) 1.46 (0.6, 3.58) 
≥ 4 other people 0.35 (0.1, 1.24) 0.54 (0.18, 1.55) 0.66 (0.24, 1.81) Family structure       Both parents alive  Ref Ref  Ref Single/double orphan 3.36 (1.4, 8.07)** 1.28 (0.6, 2.74) 2.62 (1.14, 6.06)* Parents live together       No  Ref Ref  Ref Yes 0.37 (0.13, 1.02)± 0.64 (0.3, 1.35) 0.58 (0.22, 1.5) Feel close to mother    Not at all  Ref Ref  Ref Somewhat 1.55 (0.38, 6.39) 1.81 (0.69, 4.73) 0.86 (0.23, 3.28) A lot 1.48 (0.39, 5.67) 1.69 (0.67, 4.29) 0.88 (0.25, 3.13) Feel close to father    Not at all  Ref Ref  Ref Somewhat 2.22 (0.72, 6.79) 2.08 (0.99, 4.39)± 1.06 (0.37, 3.02) A lot 1.48 (0.49, 4.47) 0.83 (0.38, 1.82) 1.78 (0.58, 5.46) Brothers       No brother(s)  Ref Ref  Ref Younger brother(s) 1.33 (0.35, 5.07) 1.4 (0.47, 4.19) 0.94 (0.28, 3.22) Older brother(s) 0.93 (0.29, 2.93) 0.78 (0.31, 1.92) 1.19 (0.38, 3.7) Sisters       No sister(s)  Ref Ref  Ref Younger sister(s) 0.86 (0.19, 3.97) 1.03 (0.27, 3.93) 0.84 (0.21, 3.42) 
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Older sister(s) 1.23 (0.31, 4.96) 0.69 (0.19, 2.48) 1.79 (0.55, 5.8) Religiosity       Low importance/no religion  Ref Ref  Ref High importance 0.5 (0.18, 1.37) 1.1 (0.44, 2.73) 0.45 (0.17, 1.21) Started puberty        No  Ref Ref  Ref Yes 5.92 (2.45, 14.34)*** 1.58 (0.78, 3.21) 3.74 (1.7, 8.21)*** Body change relative to peers       About the same  Ref Ref  Ref Faster 2 (0.84, 4.75) 1.05 (0.51, 2.17) 1.89 (0.85, 4.21) Slower 1 (0.38, 2.66) 0.69 (0.33, 1.44) 1.44 (0.54, 3.85) Days missed at school past month       None  Ref Ref  Ref 1–2 1.13 (0.42, 3.05) 1.71 (0.84, 3.47) 0.66 (0.25, 1.71) 
≥3 2.31 (0.87, 6.12) ± 2.24 (1.05, 4.75)* 1.03 (0.4, 2.68) Not enrolled in school 5.19 (0.76, 35.26) ± 2.56 (0.39, 16.82) 2.03 (0.4, 10.28) School aspirations    Complete primary/secondary  Ref Ref  Ref Complete college/university 0.37 (0.13, 1.02)± 0.64 (0.3, 1.35) 0.58 (0.22, 1.5) Neighborhood social control       Low (25th percentile) Ref Ref  Ref Moderate (50th percentile) 1.11 (0.38, 3.23) 0.83 (0.4, 1.72) 1.34 (0.47, 3.79) High (75th percentile) 1.52 (0.6, 3.82) 0.91 (0.47, 1.77) 1.66 (0.68, 4.08) ***p<0.001, **p<0.01 *p<0.05, ± p<.
 
 246 
APPENDIX 5.1 STRATIFIED LATENT CLASS REGRESSION MODELS BY SEX: MALES  Model 1 Model 2 Model 3 Model 4  Variable Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk  1.16  (0.52, 2.56) 0.87  (0.41, 1.83) 0.65  (0.22, 1.9) 0.57  (0.21, 1.55) 0.68  (0.21, 2.26) 0.6  (0.19, 1.86) 0.47  (0.12, 1.83) 0.4  (0.11, 1.46) Male sexual prowess  1.11  (0.57, 2.18) 1  (0.52, 1.92) 1.39  (0.59, 3.3) 1.23  (0.55, 2.73) 1.27  (0.52, 3.13) 1.11  (0.5, 2.49) 1.12 (0.37, 3.33) 1.2  (0.41, 3.47) Male sexual responsibility 1.45  (0.67, 3.11) 1.2  (0.58, 2.49) 1.93  (0.47, 7.95) 1.5  (0.49, 4.63) 2.04  (0.37, 11.39) 1.57  (0.4, 6.13) 2.04  (0.7, 5.95) 1.38  (0.56, 3.41) Early heterosexual relationships 2.68  (1.35, 5.35)*** 1.93  (1.06, 3.49)*** 2.22  (1.05, 4.94)* 1.6  (0.84, 3.05) 2.03  (0.83, 4.96) 1.49  (0.78, 2.85) 3.21 (1.16, 8.88)* 1.81  (0.9, 3.65)± Age (ref: 11-12 years)   9.2  (1.47, 57.38)* 3.17  (0.64, 15.83) 8.81  (1.13, 68.59)* 2.94  (0.5, 17.22) 10.76  (1.95, 59.33)* 3.99  (0.87, 18.39)± Started puberty   7.4  (0.88, 62.52)± 2.39 (0.6, 9.51) 8.38  (1.04, 67.45)* 2.92  (0.76, 11.17) 14.21  (1.33, 151.37)* 4.55  (0.88, 23.53)± Born in the settlement   3.28  (0.51, 21.26) 4.4 (0.8, 24.27)± 3.1  (0.52, 18.53) 4.07  (0.81, 20.55)± 3.16  (0.47, 21.37) 4.97  (1.29, 19.19)* Single/double orphan   8.17  (1.5, 44.54)* 5.65  (1.03, 30.98)* 7.52  (1.41, 40.12)* 5.31  (1.01, 27.83)* 10.44  (1.97, 55.47)* 7.96  (1.87, 33.9)** 
Household size ≥ 6 people (ref: 1-5 people)   1.37  (0.22, 8.51) 1.42  (0.32, 6.26) 1.47  (0.19, 11.08) 1.5  (0.3, 7.46) 1.4  (0.23, 8.42) 1.3  (0.29, 5.8) Middle poor  (ref: poorest)   1.11  (0.22, 5.61) 1.96  (0.47, 8.17) 1.14  (0.2, 6.5) 2.09  (0.48, 9.11) 2.39  (0.24, 24.12) 2.51  (0.53, 11.8) Least poor  (ref: poorest)   0.95  (0.2, 4.67) 0.91  (0.24, 3.42) 0.87  (0.16, 4.77) 0.9  (0.22, 3.74) 0.76  (0.05, 10.96) 0.63  (0.1, 4.08) High religiosity (ref: low/no religion)   0.57 (0.12, 2.71) 0.41 (0.1, 1.63) 0.61 (0.12, 3.02) 0.45 (0.1, 1.98) 0.35 (0.06, 2.12) 0.36 (0.08, 1.6) Close friends think having boy/girlfriends is important      2.33  (0.59, 9.23) 2.17  (0.65, 7.23) 2.4  (0.43, 13.34) 2.61  (0.71, 9.6) 
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Violence perpetration, opposite/both sex        55.81  (3.67, 847.66)± 20.43  (2.6, 160.29)** Violence perpetration, only same sex       6.52  (0.45, 95.04) 2.01  (0.18, 22.77) ACE categories (cont.)       1.96  (0.91, 4.25) 1.14  (0.76, 1.69)   Model 1 Model 2 Model 3 Model 3  Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk  1.34 (0.75, 2.38) 1.15 (0.63, 2.1) 1.14 (0.62, 2.08) 1.16 (0.5, 2.7) Male sexual prowess  1.11 (0.71, 1.73) 1.13 (0.71, 1.82) 1.14 (0.69, 1.87) 0.93 (0.55, 1.59) Male sexual responsibility 1.21 (0.79, 1.84) 1.29 (0.71, 2.35) 1.3 (0.68, 2.47) 1.47 (0.71, 3.06) Early heterosexual relationships 1.4 (0.82, 2.38) 1.39 (0.68, 2.84) 1.36 (0.64, 2.91) 1.77 (0.56, 5.57) Age 13-14 years (ref: 11-12 years)  2.9 (1.16, 7.22)* 3 (1.12, 8.02)* 2.69 (1, 7.26)* Started puberty  3.09 (0.55, 17.25) 2.87 (0.49, 16.94) 3.12 (0.43, 22.86) Born in the settlement  0.75 (0.23, 2.4) 0.76 (0.23, 2.55) 0.63 (0.12, 3.37) Single/double orphan  1.44 (0.58, 3.62) 1.42 (0.55, 3.65) 1.31 (0.41, 4.16) 
Household size ≥ 6 people (ref: 1-5 people)  0.96 (0.36, 2.58) 0.98 (0.35, 2.71) 1.07 (0.33, 3.54) Middle poor (ref: poorest)  0.57 (0.17, 1.91) 0.54 (0.15, 1.97) 0.95 (0.12, 7.87) Least poor (ref: poorest)  1.04 (0.3, 3.57) 0.96 (0.26, 3.59) 1.21 (0.12, 12) High religiosity (ref: low/no religion)  1.38 (0.33, 5.7) 1.34 (0.33, 5.49) 0.97 (0.16, 5.76) Close friends think having boy/girlfriends is important   1.07 (0.33, 3.52) 0.92 (0.21, 3.96) Violence perpetration, opposite/both sex    2.73 (0.39, 19.36) Violence perpetration, only same sex    3.24 (0.78, 13.45) ACE categories (cont.)    1.73 (0.75, 3.97) *** p<0.001, ** p<0.01, * p<0.05, ±p<0.1   
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APPENDIX 5.2 STRATIFIED LATENT CLASS REGRESSION MODELS BY SEX: FEMALES  Model 1 Model 2 Model 2 (rev) Model 3  Model 4  Variable Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant Involved vs. Naïve Involved vs. Observant  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk  1.78  (0.06, 53.29) 1.71  (0.08, 34.97) 0.59  (0.13, 2.63) 0.65  (0.15, 2.74) 0.76  (0.18, 3.14) 0.84  (0.21, 3.39) 0.79  (0.14, 4.34) 0.89  (0.17, 4.83) 0.94  (0.15, 5.89) 1.04  (0.17, 6.51) Male sexual prowess  1.44  (0.7, 2.93) 1.44  (0.74, 2.78) 1.3  (0.64, 2.65) 1.39  (0.71, 2.69) 1.23  (0.61, 2.48) 1.27  (0.67, 2.43) 1.22  (0.52, 2.82) 1.24  (0.56, 2.71) 1.23  (0.42, 3.58) 1.25  (0.46, 3.42) Male sexual responsibility 0.9  (0.32, 2.55) 0.58  (0.2, 1.64) 2.62  (0.59, 11.73) 1.74  (0.38, 7.92) 2.06  (0.62, 6.84) 1.36  (0.39, 4.68) 2.17  (0.5, 9.29) 1.46  (0.34, 6.31) 2.09  (0.74, 5.92) 1.43  (0.5, 4.07) Early heterosexual relationships 3.98  (1.07, 14.79)* 3.35  (1.07, 10.49)* 3.83  (1.55, 9.43)** 3.68  (1.58, 8.55)** 4.31  (1.85, 10.06)** 3.98  (1.82, 8.68)** 4.13  (1.73, 9.85)** 3.64  (1.66, 8.01)** 5.53  (1.38, 22.13)** 4.62  (1.35, 15.75)** Age (ref: 11-12 years)   3  (0.72, 12.49) 2.05  (0.51, 8.26) 3.25  (0.76, 13.93) 2.25  (0.54, 9.36) 3.25  (0.76, 13.93) 2.78 (0.68, 11.36) 3.99  (0.93, 17.12)± 1.8  (0.44, 7.38) Started puberty   204688526.76 (204688526.76, 204688526.76) 121327007.55 (48864415.98, 301246673.38)       Born in the settlement   0.79  (0.17, 3.64) 0.83  (0.2, 3.48) 0.87  (0.19, 3.96) 0.97  (0.23, 4.15) 0.78  (0.16, 3.88) 0.87  (0.19, 4.01) 0.84  (0.18, 3.94) 1.01  (0.23, 4.4) Single/double orphan   4.84  (0.67, 35.11) 6.55  (0.99, 43.31) 3.51  (0.69, 17.78) 4.66  (0.92, 23.64)± 4.23  (0.69, 25.84) 5.79  (0.94, 35.55) 4.66  (0.82, 26.59)± 6.55  (1.24, 34.67)* 
Household size ≥ 6 people (ref: 1-5 people)   2.2  (0.47, 10.41) 3.28  (0.74, 14.49) 1.88  (0.43, 8.28) 2.95  (0.7, 12.42) 1.9  (0.41, 8.87) 2.91  (0.66, 12.82) 2.3  (0.39, 13.66) 3.69  (0.65, 20.84) Middle poor  (ref: poorest)   0.32  (0.06, 1.82) 0.32  (0.06, 1.8) 0.31  (0.05, 1.93) 0.32  (0.05, 1.99) 0.29  (0.04, 2.29) 0.3  (0.04, 2.37) 0.21  (0.01, 4.79) 0.23  (0.01, 4.97) Least poor  (ref: poorest)   5.1  (0.55, 47.77) 3.22  (0.38, 26.97) 4.88  (0.72, 33.05) 2.96  (0.46, 18.88) 6.04  (0.72, 50.73) 3.75  (0.48, 29.23) 6.38  (1.22, 33.42)* 4.26  (0.92, 19.64) High religiosity  (ref: low/no religion)   0.21  (0.03, 1.8) 0.27  (0.04, 1.69) 0.21  (0.03, 1.49) 0.25  (0.04, 1.48) 0.18  (0.02, 1.32)* 0.21  (0.04, 1.21)* 0.23  (0.03, 1.68) 0.28  (0.04, 1.81) Close friends think having boy/girlfriends is       1.77  (0.37, 8.54) 2.56  (0.59, 11.19) 1.17  (0.14, 9.78) 1.62  (0.22, 12.09) 
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important  Violence perpetration, opposite/both sex          5.23  (0.55, 50.04) 8.67  (0.9, 83.25) Violence perpetration, only same sex         0.24  (0.01, 4.68) 0.23  (0.01, 3.89) ACE categories (cont.)         1.03 (0.65, 1.64) 1.13  (0.72, 1.78)   Model 1 Model 2 Model 3 Model 3 (rev) Model 4  Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve Observant vs. Naïve  aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) Female sexual risk  1.04 (0.52, 2.1) 0.92 (0.49, 1.7) 0.91 (0.49, 1.68) 0.88 (0.47, 1.67) 0.9 (0.44, 1.83) Male sexual prowess  1 (0.62, 1.61) 0.94 (0.58, 1.54) 0.97 (0.6, 1.58) 0.99 (0.6, 1.61) 0.98 (0.58, 1.65) Male sexual responsibility 1.55 (0.89, 2.71) 1.51 (0.85, 2.68) 1.52 (0.84, 2.73) 1.49 (0.82, 2.7) 1.47 (0.8, 2.69) Early heterosexual relationships 1.19 (0.67, 2.09) 1.04 (0.58, 1.86) 1.08 (0.62, 1.9) 1.13 (0.63, 2.04) 1.2 (0.62, 2.32) Age 13-14 years (ref: 11-12 years)  1.21 (0.5, 2.94) 1.47 (0.66, 3.25) 1.44 (0.65, 3.21) 1.44 (0.64, 3.25) Started puberty  1.69 (0.68, 4.18)    Born in the settlement  0.95 (0.41, 2.22) 0.9 (0.39, 2.04) 0.89 (0.39, 2.06) 0.83 (0.35, 1.96) Single/double orphan  0.74 (0.25, 2.17) 0.75 (0.25, 2.31) 0.73 (0.24, 2.26) 0.71 (0.22, 2.27) 
Household size ≥ 6 people (ref: 1-5 people)  0.67 (0.29, 1.53) 0.64 (0.28, 1.44) 0.65 (0.29, 1.48) 0.62 (0.27, 1.44) Middle poor (ref: poorest)  1.01 (0.4, 2.52) 0.97 (0.39, 2.43) 0.97 (0.39, 2.42) 0.91 (0.35, 2.33) Least poor (ref: poorest)  1.59 (0.52, 4.81) 1.65 (0.55, 4.96) 1.61 (0.53, 4.88) 1.5 (0.49, 4.61) High religiosity (ref: low/no religion)  0.79 (0.14, 4.47) 0.83 (0.16, 4.28) 0.86 (0.17, 4.32) 0.72 (0.27, 1.93) Close friends think having boy/girlfriends is important    0.69 (0.25, 1.87) 0.83 (0.16, 4.17) Violence perpetration, opposite/both sex     0.6 (0.1, 3.64) Violence perpetration, only same sex     1.05 (0.35, 3.14) ACE categories (cont.)     0.91 (0.69, 1.2) *** p<0.001, ** p<0.01, * p<0.05, ±p<0.1
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